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Exclusive Milton Roy 
STEP-VALVE LiQuip 
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° ° a te 
chemical metering more profitable’ ° 
Your operating and maintenance costs are lowest ‘ 

when you use Milton Roy Controlled Volume Pumps 1390 

for mefering process additives 


Accuracy of + one percent increases end-product uniformity an 
reduces waste of metered chemicals. The result . . . lower production 
costs, more profitable operation. 


Design and construction dependability provide long service life with 
minimum maintenance. The result . . . lower production costs, mor 
profitable operation. 


Milton Roy Controlled Volume Pumps serve equally well as flow con 
trollers, ratio controllers, or final control elements . . . are available in 
simplex, duplex, and multiple liquid end types. 


Whatever your chemical metering problem or requirement, a Milton Roy 
Controlled Volume Pump or Chemical Fecd System will provide 4 
trouble-free, economical solution. Capacities range from 3 milliliters pet 
hour to 45 gpm... . at pressures to 50,000 psi. 


Write today for any of these bulletins: 
*“Controlled Volume Pumps in Process Instrumentation,”’ Bulletin 1253. 
“Controlled Volume Pumps in Industrial Water Treating,”’ Bulletin 953. 
“Controlled Volume Pumps in Paper Making,’’ Bulletin 455. 


Milton Roy Company 
Manufacturing Engineers 
1300 E. Mermaid Lane 
Philadelphia 18, Pa. f : 
Engineering Representatives in 4 milton 
the United States, Canada, < 

Mexico, Europe, Asia, 
South America and Africa 
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BRISTOL ELECTRONIC DYNAMASTERS will measure and auto- 
matically control any variable— from temperature to viscosity 


ANY VARIABLE that can be translated 
into an electrical quantity — tempera- 
ture, pressure, pH, voltage, speed, 
smoke density, resistance, and hun- 
dreds of others — can be measured, 
recorded, and automatically controlled 
by Bristol’s Electronic Dynamaster® 
Potentiometer and Bridge instruments. 

Whatever your measurement or auto- 
matic control problem may be, whether 
it be in the plant, laboratory, or pilot 
plant, there is a Bristol Electronic 
Dynamaster for it. 

ADVANTAGES of the Bristol Electronic 
Dynamaster: 

1. Continuous standardization with no 
dry cells, eliminates need for dry 
cells and standardizing mechanism — 
Results: no interruption to control, 
no batteries to replace. 

2. High accuracy . . . fast operation . . . 
continuous electronic measurement. 

3. Simple in design . . . few moving 
parts. 

4. Easy to use and service. . 
no maintenance required. 


. little or 


5. Flexible in application. 


6. Rugged in construction. . . espe- 
cially built for industrial plants, pilot 
plants, and for research and labora- 
tory use . . . unaffected by vibration. 

7. Plant operating men quickly become 
familiar with this instrument and like 
to use it. 


MODEL FOR EVERY REQUIREMENT. 
Dynamaster Potentiometers and Bridge 
Instruments are available as single-pen, 
two-pen, and multiple-record (up to 24 
points) strip-chart instruments and as 
round-chart instruments. 


ELECTRIC AND PNEUMATIC CONTROL- 
LERS. Both strip-and round-chart instru- 
ments are made in a very wide variety 
of controllers that meet every control 
requirement, including the following in 
a great many forms: 


Electric Control — on-off, proportional 
input, 3-position, proportioning, pro- 
portional with automatic reset, and 
time-program. 

Pneumatic Control — on-off, propor- 


tional, proportional with reset, and pro- 
portional with reset and derivative. 








LIQUID LATEX TEMPERATURE is controlled precisely to remove ammonia from natural latex 


prior to foaming in this plant. 


Automatic plant uses Bristol’s Dynamaster Instruments 


Automation is a reality here at the 
Buffalo Foam Rubber Products plant 
of the Dunlop Tire and Rubber Corpo- 
ration. This automatic plant, designed 
and built by Mechanical Handling Sys- 


tems, Inc., Detroit, uses Bristol Dyna- - 


A 


master Electronic Instruments and 
Automatic Controllers as part of a pro- 
cess employing today’s most advanced 
automatic production techniques. The 
result — greater efficiency and produc- 
tivity, lower costs, improved product. 
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Sun Oil Plant uses 
at econ $ 






Dynamaster Multiple-Point Ter pep 
ature Recorders are used in the Contd 
Room of the huge new 15-million 
dollar Petrochemical Plant of Sun @ 
Company at Marcus Hook, Pa. The 
plant produces chemical grade bem 
zene, toluene, and xylenes. 

Some of the instruments shown mea 
ure the temperatures of feed stock inti 
and out of heaters, at dozens of point 
Others record temperatures in cylindtie 

cal reactors, where the petroleum mole 
cules are rearranged (reformed) in the 
presence of the platinum catalyst. 
















BRISTOL’S DYNAMASTER pete 
are available with strip or round chat 
Same instrument except for chart drive 
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SEQUENTIAL 


ANNUNCIATORS 


WOM Sou! 


Scam sequential annunciator systems 
provide an audible and flashing visual 
signal on the first alarm to enable the 
operator of your control board to de- 
termine which point in the monitored 
process first becomes abnormal 

successive alarms that develop from 
the original abnormal condition are in- 
dicated by a steady visual signal. You 
can take proper corrective measures 
immediately because you know where 


the trouble started. 


Shown here is a typical standardized 
Scam DE-LINE cabinet featuring all the 
Scam advantages inc!uding simple, com- 
pact plug-in design. Integral flasher 
and reset push button can be provided. 


If you've a process or system that needs 
automatic, fail-safe, low cost monitor- 
ing write us for literature or call the 
cities 


nearest representative in the 


listed below. 


THE 





INSTRUMENT CORP. 


Chicago 13, Illinois 
Phone IRving 8-9334 


SALES REPRESENTATIVES: 
Atlanta * Boston ¢ Buffalo « Chicago 
Cincinnati « Cleveland « Dallas ¢ Detroit 
Houston ¢ Indianapolis « Kansas City 
los Angeles © Lovisville * New York 
Philadelphia ¢ Pittsburgh ¢ Portland 
St. Lovis * San Francisco © Seattle * Tulsa 

Toronto and Vancouver, Canada 
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“Automation 


and Economic Stabilization” 





Condensation 


of an address by the 


Honorable Wright Patman, Congressman (D. Tex.) 


before the Luncheon Session of the Management Symposium 
at the 11th Annual ISA Instrument-Automation 
Conference and Exhibit 
New York, New York 


September 20, 1956 


Congressman Patman is serving his 28th 
year as a member of Congress from Texas. 
He has authored numerous bills and served 
as chairman of three special committees of 
the House, mainly in the field of banking, 
economic stabilization, finance, small busi- 
ness and defense production. He was chosen 
by Liberty Magazine in 195] as one of the 
ten outstanding, honest politicians in the 
82nd Congress, which typifies his dedicated 
service as a lawmaker and representative. 


IN TALKING ABOUT A SUBJECT 
which has captured the public inter- 
est and imagination as much as “auto- 
mation” has in recent years, there is 
a danger of getting diverted into an 
attempt to define the new term— 
simply because it is at once unfamiliar 
and on every tongue. For purposes 
of this discussion we are better off, I 
believe, to accept the word as a broad 
umbrella covering the whole recent 
wave of technological advance and im- 
proved processes. 

By and large the result of this ad- 
vancing technology has been rising 
productivity for both workers and 
machines. This had gone hand in 
hand with more and more jobs and an 
increasing flow of products and serv- 
ices. Over the past half century out- 
put per man-hour worked in manu- 
facturing has increased on the average 
about 3% per year. The economists 
tell us this has been stepped up to 
almost 3%% per year since 1947. 

Since, under our economic system, 
we depend upon dynamic free busi- 
ness to produce the goods that people 
want, the question must naturally 
come to the minds of some as to what 
interest government has in connection 
with changing industrial technology 
and the so-called automation move- 
ment. 

Virst of all, good government really 
exists for the benefit of the people. 
If automatic production methods 





really meant fewer and fewer joby 
and more and more unemploymey 
and personal hardships, it would clegp. 
ly become the concern of good gover 
ment because of its concern for th 
welfare of the people. In order to ge 
the facts and to see just where w 
might be heading, a Congressional 
committee, of which I was Chairman, 
held extensive hearings on the su} 
ject of automation and technological 
change last fall. At those hearings 
representative businessmen ani 
spokesmen for the labor unions a 
peared, discussing the problem as it 
affects them. The purpose was t 
bring out the facts in order that the 
public and the Congress might better 
understand what the possible long 
run effects of rapid advancement 
may be. 


The fact that such an inquiry wa 
made or that the Congress continue 
to be interested in automation mus 
emphatically not be interpreted a 
evidence that government, or the 
people in Washington, are interested 
in slowing down progress or trying 
to extend control over industrial proc 
esses. The government’s interest is 
primarily that of making certain that 
the human costs of material progres 
are kept at a minimum. We want t 
make sure, also, that the private er 
terprise system is functioning smooth 
ly, in such a way that progress is not 
delayed or held back. 


Specifically, our committee was and 
continues to be concerned with how 
public policy should be adjusted, if 
need be, to deal with such things a: 
(1) the effect of automation on over 
all employment levels and the extent 
of possible and probable displacement 
of personnel; (2) the impact of aute 
mation upon our business structure— 
upon small and large businesses; (3) 


(Continued on Page 16A) 
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The old saying—‘‘there’s nothing permanent but change’’ takes on added 
meaning in these times of complex and rapid industrial expansion. Man's ideas 
and his machines become obsolete in the shadows of the greatest expenditure for 
new plants in the history of our country. 


In the fast moving competitive industrial world one cannot afford to be com- 
placent or “‘ivory towerish’’ in his judgment of operating an obsolete machine. 
The road of progress and profit is marked with discarded equipment of earlier 
days. It takes courage, a scientific approach and cap‘tal to disturb present plants. 
Every decision carries a time limit which must be recognized. 


Nevertheless, the problem of obsolescence of machines is far less serious than the 
problem of obsolescence of men—their dreams, their initiative, their methods. 
Success and progress are relative. There is no guarantee that the idea, technique 
or device that was successful years ago will bring similar results in today’s chang- 
ing economy. A good, old machine may last for years when circumstances 
justify its existence, although it may not be as efficient as the new model. Not 
so with the human mind—for it may deteriorate rapidly in ability to do creative 
thinking unless it constantly performs the exercise of sparring with new ideas 
and questions. Years of easy selling may invite a sense of progress which is 
really only momentum. Status quo in management is a sign of mental stag- 
nation, especially dangerous when things look rosy. 


Man is a creature of habit, which is poison to progress. Your plant and man- 
agement ideas must constantly change as the whims and desires of those who 
buy your product change and the economic climate in which it is sold varies. 
Change is the catalyst of both progress and defeat for industry—there is no 
middle ground. Obsolescence begins in the mind that prefers reminiscing to 
forward planning. It takes hold in man’s habits long before it spreads to ma- 
chines, procedures and methods. 


Of perhaps more importance than consideration of the obsolescence of today’s 
ideas is the consideration as to just how obsolete the new plants and equipment 
being built today will be five and ten years from now. From past experience, 
dollars spent in research development and design before the fact have rewarded 
top management with far less obsolescence than would have resulted otherwise. 


One of the prime considerations in industrial plant design is measurement and 
control. Once performance and end products are defined, controllability dictates 
equipment design. There are now tools, techniques and engineering principles 
for determining optimum design specifications. There are plants in successful 
operation today which stand as proof that true automatic-control engineering 
has far more influence in efficient operation than most top management even 
suspects. 

Your management is obsolete from ground zero if it doesn’t have up-to-date 
ideas about scientific measurement and control. 


Chin ediGe 


Editor 
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Direct measurement of product quality and composition rath 
than inferential techniques is the object of efficient and simplifig | « 
control. The application of gas Chromatography for direct in-streag} > 
analysis of chemical composition is a major step in this direction. }} © 
offers fast response, simplified techniques, relatively low cost, ang . 


essentially continuous measurement. Results of tests to date indicay 
fewer problems in developing acceptable plant gas chromatography | ° 


. . ti 

analyzers than those involved in successful transfer of other typesof} 3 

anaiyzers from the laboratory to the plant. . 

b 

e 

‘ 

i 

Gas Ch t hy in Plant S 

as romatograpnhy in Piant Streams | . 

( 

{ 
SEVERAL EXCELLENT papers and reviews'* show that by David H. Fuller 

the application of the older liquid phase chromatographic rar ee 

techniques to the gas phase has opened new vistas in gas spate — : 
analysis. A wide variety of problems can now be solved The Foxboro Company 
in the laboratory with precision and with a speed hitherto Foxboro, Massachusetts 


unobtainable. As would be expected, development of labora- 
tory instruments has been intensive during the past two 
years. 

Normally the extension of laboratory techniques to plant- 
stream use takes several years. Fortunately, however, the 
experience gained by such extension of infrared and other 
analysis methods can be applied to this, in many ways, 
simpler technique. This has speeded up the development 


of plant stream chromatographic gas analyzers. It is the 
purpose of this paper to discuss the aspects of such in-plant 
analyzers. 


Criteria for In-Plant Analyzers 


Plant stream analyzers must differ from their laboratory 

esubadbamaaiiesitea cousins in the following ways: 
*Based on a presentation at the IIth Annual ISA Instrument-Automation ; . ? : 7 
Conference & Exhibit, New York City Coliseum, Sept. 7-21. 1956. Sampling system: Sampling must be entirely automatic 


It must operate for long periods without attention in all 
$ > sorts of environment (usually bad). Small passages which 
1-5 Superior numbers refer to similarly numbered references at the end , ne - ; aa 
of this article. might clog are to be avoided. Filters, and other protective 
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Figure 1. 


chromatography. 
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Display system : The major requirement here is that the 
final display of the analysis must be in a form that the 


operator can readily read. Thus the calibration must be 
direct so that he does not need to refer to graphs, curves 
or computations to get the answer he needs. This means 
that any computation required on the raw data presented 
by the column must be done automatically. An additional 
requirement is that it must be possible to select which 
components of the stream are of interest and display only 
those. This will avoid confusing the operator with un- 
needed information 


Ruggedness : All parts of the system must stand up un- 
der not only environmental conditions but the ministra- 
tions of relatively unskilled personnel. Long life repeat- 
ability is of equal importance, in most cases, to initial 
accuracy. 

Simplicity: Complicated circuitry and mechanics must 
be minimized as a major contribution to reliability and 
ease of use and servicing. The use of components inter- 
changable with other plant instruments, as far as possible, 
is desirable. 

Stability versus Flexibility: In that a given unit will 
handle only a relatively few different analysis problems 
during its life, ready flexibility can be sacrificed. This is 
helpful since, in general, an increase in flexibility tends 
to decrease long term stability. As a particular example, 
the sampling system can be thoroughly engineered to fit 
any one particular type of sample better than if it had to 
be designed to accept a large variety of samples. 

One solution is the design of various “building blocks,” 
each designed for a specific class of problems, but capable 
of being put together in a wide variety of combinations 
which will answer many different problems. 

These, then, are criteria for the design of any plant 
stream analyzer. Let us now look in particular at a gas 
chromatographic analyzer. 


Basic Theory of Chromatography 


It is not the intent of this paper to go into great detail 
on theory. An excellent general statement has been re- 
cently published in Chemical and Engineering News®. The 
bibliography references have been chosen partly on the 
basis of their own bibliographies for those wishing to 
delve into the theory. For understanding of this paper 
the following theory will suffice: 

Basically analysis by chromatography consists of first 
separating the unknown sample into its constituents and 
then quantitatively analyzing each constituent separately. 
The technique is, at this time, inherently a batch or point 
sampling method rather than a truly continuous method. 
However, in the gas phase, the time required for each com- 
plete analysis is in the order of only five to thirty minutes. 
Thus readings can be taken sufficiently frequently to ap- 
proach a continuous record. This is particularly true in 
comparison with the several hours or even one day re- 
quired to complete an analysis taken by the laboratory 
and transmit it back to the plant operator. 

The separation is on a time basis. The sample is intro- 
duced into a column packed in such a way that the various 
components pass thru the column each at a different rate. 
Thus some components will go thru quickly and others 
more slowly. Figure 1 shows this pictorially. Note that 
since the components are separated in the effluent the 
detector need only handle binary mixtures. Thus simple, 
non-specific, detectors are suitable. 

There are several types of packings now in use. Some 
operate by adsorption of the gas directly onto activated 
Surfaces. Since different gases are differently held and 
released by any given surface (somewhat in accordance 
with their vapor pressures and hence boiling points) some 
bass thru readily, and others are held back somewhat. 
Other packings utilize thin films of liquid in which differ- 
ent components have different solubilities. Thus the liquid- 
vapor partition values vary between components with the 
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Figure 2. Block diagram of plant stream chromatographic 
analyzer. 


same overall slowing down of some components compared 
to others. These are known as partition columns. Many 
so-called partition columns have some characteristics of 
adsorption as well due to the supporting solids used. Still 
other packings separate on the basis of molecular size, 
slowing down larger (or heavier) molecules more than 
smaller (lighter) ones. These are the molecular sieve 
type and offer great promise. Other characteristics such 
as ion-erchange are also used. In general, though, each 
packing must act to retard the flow of the different con- 
stituents to a different degree. 

If a sample were merely introduced into one end of the 
column it would pass thru by simple diffusion. However, 
this is a very slow process. It can be speeded up vastly 
by either introducing a more closely held component which 
would push the components of interest thru by displace- 
ment, or by introducing a neutral or very weakly held 
component which will speed up diffusion by dragging the 
components thru. The latter mode of operation is called 
elution and is commonly used. It leaves the column clean 
and ready for the next sample, while the displacement 
method leaves the column full of the displacing carrier 
so that it must be cleaned out before the next sample can 
be introduced. This wastes time and/or complicates the 
equipment. 

This, then, is the general principle of operation. The 
balance of this paper will be devoted to the elution mode 
of operation but will apply to any of the types of packing. 


A Plant Stream Analyzer 


General: Figure 2 is a block diagram of an entire plant- 
stream chromatographic analyzer. Note that the sample 
passes directly from the process to the sampling system. 
The carrier (inert) gas supply is likewise introduced via 
the sampling system. From this point the sample is 
periodically introduced into the separation unit or column. 
The effluent passes through the detector and is vented. 
The electrical output of the detector passes to a computer 
which delivers a signal to the ultimate analysis recorder. 
A programmer actuates the computer to feed in the proper 
factors for each component at the proper time. The pro- 
grammer also actuates the sampling system. The portion 
below the line is normally field mounted with the balance 
in the control room. We can now take up the individual 
units in detail. 


Field Unit 

Sampling System: Figure 3 shows a complete sampling 
system and carrier supply. Units shown dotted are re- 
quired only in specific cases. The sample is vaporized, 
if in liquid form, by heating and/or pressure reduction. 
Particular care must be taken to prevent fractionation at 
this point so that the vapor composition will be the same 
as the liquid composition. The vapor then flows through 
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Figure 3. Sampling system. 


a conditioning coil to bring it to a closely held tempera- 
ture, through a fixed volume and to vent. An absolute 
pressure controller eliminates the effect of variations in 
barometric pressure, or in vent stack pressure, if necessary. 

Meanwhile the carrier is passed through a conditioning 
coil, pressure regulated to an absolute pressure more than 
twice the maximum absolute back pressure from the col- 
umn, passed through a variable restrictor, an identical 
fixed volume and to the column. Flow control is by main- 
taining critical flow through the restrictor and is inde- 
pendent of variations in column packing. 

At a signal from the programmer the sampler is rotated 
90° inserting a fixed volume of sample at fixed temperature 
and pressure into the carrier stream which carries it into 
the column. It is important that no dead spaces or leaks 


Figure 4. Block diagram of computer and display portion of 
plant stream chromatographic analyzer. 





exist in the sampler and that the sample be introduce 
as a sharply defined slug. 

The entire unit shown within the thermal insulation 
is contained in a metal block. An electrical heater and 
contact thermostat maintains the block at constant temper, 
ature. If desired, a cooling coil may be added to permit 
operation at or below ambient temperature. 


Separation Unit (Column): Tt.is consists of a thermally 
insulated metal block arranged to carry any column of % 
in. or less diameter in intimate thermal contact. Straight 
or coiled columns up to approximately ten feet in length 
may be mounted. An electrical heater and thermostat may 
be added for column temperature control. A cooling ¢gj 
may also be added for operation below ambient cemperg. 
ture. 


Detector: Various forms «f detector are suitable, but the 
most generally used type is a thermal conductivity gy 
High speed response but minimum flow sensitivity ap 
required. 


Housing: The above units are normally mounted in, 
standard explosion-proof condulet box approximately eight 
inches square and sixteen inches high. This permits jp. 
stallation in Class I, Group D, Division One _ hazardoy 
locations. 


Control Room Unit 


As seen in Figure 1, the output of the detector is a series 
of waves, one for each component (or group of com 
ponents). It is desirable to present the final readings as 
colored curves, one for each component of interest and 
reading directly in terms of concentration. Hence the cop 
centration must be automatically computed for each com. 
ponent from its respective wave. The answer must be 
stored in a memory system for continuous display while 
the succeeding waves pass through. 

No two components, in general, give the same detector 
response for the same concentration. Also it is desirable 
to use different ranges, such as 0-100 percent for major 
components and 0-10 percent or 0-1 percent for lesser ones, 
Thus it is necessary to weight each wave individually in 
the computer. 

In general the concentration of each component is a 
function of the area under the wave. In some cases the 
peak height of the wave is a close enough measure of this 
area but in other cases the wave must be _ integrated 
Figure 4 is a block diagram of a group of units to a 
complish these functions. 


Output Recorder: This is a conventional electronic re 
corder equipped with a strip chart. The chart may be ru 
at high speed for initial set-up or trouble-shooting or at 
low speed (or turned off) for routine operation. A cob 
ventional pneumatic transmitter converts the electrical 
signal to a proportional air pressure signal. Initial weigat 
ing of the wave is done by a set of preset output amplitude 
adjustments, one for each component of interest. These 
are selected by the programmer for the particular com 
ponent arriving at the detector. 


Pneumatic Integrator: This is a conventional propor 
tional with reset pneumatic controller. The air pressure 
signal above acts as an error signal and the pressure a 
cumulated at any instant in the reset side is proportional 
to the sum of the instantaneous error signals times time, 
in other words, to the integral of the air pressure wave. 
Final weighting of the wave is by means of a set of preset 
adjustable restrictors in the reset circuit which set the 
integrator factor. These are also selected through a pnet 
matic selector switch by the programmer. 


Pneumatic Memories: After each component wave # 
completed the accumulated pressure in the computer @& 
pacity tank is transferred to a simple pressure tank which 
acts as a memory. This is done through a pressure Tf 
peater to prevent affecting the computer tank pressure 
A pneumatic selector switch selects the particular memory 
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yolved. The integrator and computer tank are then re- 
= ed to zero by by-passing the proportional and reset 
ee at a fixed base pressure. At the same time any 

e in output reading is compensated for. Thus any 
slow drifting of the detector causes no error. The inte- 


grator is then ready for the next wave. 


Analysis Recorder: A conventional Multi-Record pneu- 
matic receiver continually scans the memories (which are 
actually the so-called “organ pipes” normally used on this 
instrument ) presenting a substantially continuous colored 
curve for each of up to six components of interest. 

The use of pneumatic rather than mechanical or elec- 
tronic integration permits an extremely simple memory 
system plus the advantage of rapid, continuous integra- 
tion. It should be noted that a similar device can be 
ysed for simple peak reading where integration is not re- 
quired. Of course other displays such as bar-graph or 
single component may be substituted. 


Housing: The entire control room unit can normally 
be contained in a single cabinet with all wiring and switch- 
ing arranged to meet Class I, Group D, Division Two re- 
quirements. Figures 5 and 6 show a representative Con- 
trol Room Unit and Field Unit respectively. 


Selection of Operating Conditions 


For successful application of any plant stream analyzer 
it is necessary to have as complete a knowledge of the 
stream as possible. Interference between different com- 
ponents can be guarded against only if all possible com- 
ponents are known. Otherwise an unknown component 
might be included in the analysis of a known component 
throwing the analysis in error. In chromatography the 
major offender would be heavy fractions which come out 
very late. If the presence of such heavy fractions were 
unsuspected the analysis might be considered complete and 
anew sample injected. The heavy comporents would then 
come out sometime during the next analysis, introducing 
an error. 

Fortunately in many cases such heavy components come 
out as long, low waves and look much like slow drifts of 
the detector. The pneumatic integrator can largely cor- 
rect for this in integrating the faster waves of interest. 
This is a major argument for integrating as opposed to 
peak height reading. However, for best results the pres- 
ence of such components should be known in advance. 

It is necessary, of course, to decide what ranges are 
to be used for each component of interest. With this in- 
formation the next step is the selection of the proper col- 
umn packing and length and carrier flow rate. The carrier 
flow rate should be kept as low as possible to minimize 
carrier cylinder replacement. For example a flow rate 
less than 40 cc/min will permit a standard cylinder to last 
about three months. 

There has been, of course, a great deal of laboratory work 
done on the selection of column packings and dimensions 
and most of this is directly applicable to plant stream use. 
Such past experience will at least give a starting point for 
the choice. The manufacturer of the equipment can help 
in some cases and these cases will become more frequent 
a8 More experience is gained. 

Once the column has been selected the operating tempera- 
ture must be determined. In the sampling system the 
temperature should be the lowest that will ensure against 
condensation of any component. The effect of pressures 
throughout the system must not be neglected in this con- 
nection. In general the sampling system temperature 
should be held at least a few degrees above the maximum 
expected ambient temperature to assure adequate thermo- 
statting by heating alone. If this is not feasible a cool- 
mg coil and source of coolant must be used with the 
thermostatically controlled heater acting as an override to 
effect control. 

If the sample is in liquid phase a vaporizer must be 
used. Design of this unit involves so many factors that 
it is beyond the scope of this paper. In general, however, 
it must either guard against fractionation or, in some in- 
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Figure 5. 
Plant 
stream 
chroma- 
tographic 
analyzer, 
control 
room 
unit. 





stances, control it carefully in order to ensure the ac- 
curacy of the analysis. 


Set-Up of Analyzer 


In setting up the analyzer for a particular problem a 
known sample is introduced and a complete record of the 
detector output taken on the detector output recorder. 
From this record the time program is determined and set 
up on the programmer. Also the necessary adjustments 
of detector amplitude for each component can be deter- 
mined. With the analyzer in full operation a second 
sample is introduced. From the resulting analysis re- 
corder chart the final settings for the integrator factor 
adjustments can be determined. The instrument is now 
ready for automatic operation. 

It must be remembered that this is essentially a com- 
parison method. Hence the overall accuracy will depend 
upon the accuracy of the Known samples used for calibra- 
tion. 

In some instances an analyzer may be set up at the 
factory using either known samples supplied by the user 
or synthetic samples made up from a gas “library” to fit 
the particular problem. Such instances will become com- 
moner as experience is gained, particularly for the more 
general classitications of problems. 


Automatic Control Aspects 


Basically, at the present stage of development, this tech- 
nique is not continuous. Rather it is of a fast batch nature. 
Hence, in general, it cannot be used for simple automatic 
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Figure 6. Plant stream chromatographic analyzer, field unit. 


control in the same way that temperature can, for example. 
On the other hand very few processes lend themselves to 
single valued control for analysis. In other words, in 
temperature control it is usually possible to control by 
means of a single valve, in a steam line, for example. 
Hence a single controller output value can be used to 
effect complete control. In order to change the composi- 
tion through-put, on the other hand, usually it is necessary 
to manipulate several different values such as flow rate, 
pressure and temperature, and even the operation of pre- 
ceding process units. Such manipulation requires either 
human judgment or some type of automatic computation. 

For either of these latter manipulations the discontinuity 
of the analysis data presents no difficulty if the time 
between analyses is short enough. The major contribution 
of a plant stream chromatographic analyzer is the shorten- 
ing of this time to a few minutes, and the elimination of 
human error in reporting the analysis data. 

There are present day exceptions to the above and these 
can be handled by modifications of the equipment described, 
but each requires considerable care in evaluation and solu- 
tion of the entire problem. 


Applications 


Looking at the basic theory of chromatography it is 
clear that any component can be analyzed if the proper 
column packing can be found. Theoretically it should 
always be possible to find a packing with which a given 
component will act uniquely—that is differently from the 
other components present. Thus theoretically separation 
can always be made and an analysis is always possible. 

It is too early to set any real limitations on this tech- 
nique since new separations are being made every day. 
The practical limitations are set, in other words, only by 
our (temporary, we hope) ignorance. 

For this reason the practical limitations imposed by 
equipment should be set as widely as possible. Typically 
all materials of construction should be as_ corrosion- 
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resistant as practical under the conditions to be 
countered. The use of 316 stainless steel and the 4 
nated hydrocarbon plastics and silicone rubbers thro 
out help in this respect. The same materials help Keep 
the operating temperature limits at or above 400 pF 

There have been a wide variety of laboratory aDDlieg 
tions made already. Plant stream applications are 
tively few so far and mostly in the field of mixed hydr. 
carbons up to five carbons. As an example we would like 
to give a few details of the analysis of C, to C, hydn 
carbons with an adsorption column with which we are Most 
familiar through our own experience. 

The packing found most successful was 100-200 Mesh 
activated alumina. Column dimensions were 3/16 inch 
inside diameter or 0.306 inches inside diameter. Colyyy 
lengths varied from three to twelve inches. Carrier Used 
was nitrogen at flow rates of 20 to 30 cc/min. Samp, 
sizes were two to eight free cubic centimeters. Operating 
temperatures were 75 F or 130 F and column effluent ppg 
sure was atmosphere. 

It has been possible to separate all isomers, Saturated 
and unsaturated. Analysis times have run from five mip. 
utes for methane, ethane and the propanes up to thirty 
minutes for ethane, ethylene, propanes (including Propy- 
lene) and butanes and butenes. 

It has been found that the separation possible depend 
upon the concentrations present. A large number of re. 
tively low concentration components can be separated jp 
a shorter column (and thus in a shorter time) tiian g 
smaller number of components where one or two are preg 
ent in high concentration. An interesting sidelight is that 
it is easier to separate a low concentration component 
from a high concentration one if the higher comes out 
first. Specifically in one set-up it was quite easy to read 
0-5 percent propylene and 95-100 percent propane in a total 
analysis time of five minutes. But the opposite, 0-5 per 
cent propane in 95-100 percent propylene required over 
twenty minutes. In both instances the propane comes out 
before propylene. 


Summary 


We have endeavored to show that the technique of gas 
chromatography has widespread application both to labora 
tory usage and to plant stream analysis automatically in 
the control room. It has been pointed out that a plant 
stream instrument must be designed differently than a 
laboratory unit and that such design is indeed possible. 
It is believed that the full capabilities of this technique 
can be applied to in-plant use. One design aimed at this 
goal has been described. 

While the actual experience with plant-stream chroma 
tographic analyzers is quite limited, such as there is, with 
units designed specifically for such usage, has been uni- 
formly good. Furthermore the problems seem far less. 
formidable than those involved in older techniques which 
have been successfully transferred to plant stream usage. 


(Meet the Author on Page 6A) 
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by Edward R. Fiske, Jr., Manager of Personnel Development 


Leeds & Northrup Company, Philadelphia, Pennsylvania 


Training College Graduates 


for Engineering Work 


in an Instrument Company’ 


OUR COMPANY EMPLOYS a high proportion of person- 
nel who have been educated as engineers or in the physical 
sciences. Many of these are engaged in the research and 
development of new instrumentation. Others are con- 
cerned with product design and application engineering. 
Our manufacturing department is headed by graduate engi- 
neers and includes a staff of industrial engineers to design 
the tools and methods for efficient production. The field 
representatives who solve customers’ problems through the 
correct application of instrumentation and process control 
are engineers, as are the market specialists who explore 
the field for new uses for instrumentation. Leeds and 
Northrup has sometimes been referred to as “a consulting 
engineering firm with a factory attached”. This isn’t ex- 
actly true, but it points up the fact that we do have this 
problem of “Training College Graduates for Engineering 
Work in an Instrument Company’”’ a + 

Over the years the college graduates who have joined 
the LEN ranks have been exposed to a variety of individual 
and group training efforts. Back in the late 20’s some of 
us learned to know the less complex instrumentation of 
those days by “going through the factory”. During the 
30’s our Research Department, under the guidance of the 
late Dr. Paul H. Dike, gave some of our new men an excel- 
lent post-graduate course in instrument theory and funda- 
mentals .. . but took two years to do it. Our marketing 
department has tried various combinations of lectures, 
working assignments and on-the-job observation to prepare 
groups of trainees for sales engineering. Many new engi- 
neers and scientists have, of course, been broken in on the 
job without benefit of formal training. 

Out of this conglomerate experience came the realization 
that what we wanted and needed was a well-organized gen- 
eral company training program the primary objective of 
which would be to prepare the college graduate, within a 
reasonable length of time, to function as a useful junior 
engineer—and to grow with experience—in any of our sev- 
eral departments that employ engineering and scientific 
graduates. 

Some of the specific objectives in making such a program 
a reality were: 

(1) In a Company of specialists such as ours it 
is manifestly impossible to give each man the spe- 
cific knowledge he will need to solve the problems 
he will meet in even his first assignment. Further- 
more, too much detail only confuses and is not re- 
tained. Our training, therefore, concentrates on 
fundamentals . . . is concerned principally with giv- 
ing the trainee a sound background on which he 
can later build his own specific and specialized ex- 
perience. 


—_— 


tBased on a presentation at the ith Annual ISA Instrument-Automation 


Conference & Exhibit, New York City Coliseum, Sept. 17-21, 1956. 
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(2) We believe Company background is extreme- 
ly important. It helps develop pride in Company 
and job. It helps a man to do his job better if he 
understands the functions and problems of those in 
other departments. Our training places consider- 
able emphasis on thorough Company-wide orienta- 
tion for the group and for the men as individuals. 

(3) If the training period is too long, trainees 
become bored and managers impatient. It was 
agreed to limit training to one year or less. 

Our present 50-week General Company Training Program 
—now in its second year of operation—seems to satisfy 
these requirements. It strikes a happy balance between 
theory and practice—between listening and doing—between 
technical and broad knowledge. It utilizes both formal 
group instruction and planned working assignments. It 
includes a unique graduate level course in instrument 
fundamentals. Its first-year graduates were well prepared 
to assume their engineering responsibilities and were well 
oriented into the organization. 

To examine a little more closely how this is being ac- 
complished, let’s consider first, without regard to sequence, 
what this program provides in the way of (1) technical 
instruction, (2) Company orientation and (3) practical 
working assignments; and then finally take a look at the 
entire program on a chronological basis. 


Basic Instrumentation — Technical Training 

In working for their bachelors degrees most college 
graduates seem to receive a rather mild exposure to courses 
in instrumentation. Colleges now offer many good courses 
in instrument fundamentals but most of these are electives, 
taken by only a fraction of the students. For many under- 
graduates, knowledge of instruments is limited to those 
encouatered in the physics or electrical laboratory. Few 
have had a course specifically devoted to electrical meas- 
urements. Very few have received instruction about in- 
struments for industrial measurements and automatic 
control. 

This state of affairs was confirmed by a study of “Col- 
legiate Training in Instrumentation in the United States’’* 
made by the I.S.A. Education Committee in 1953. This 
committee undertook to find out how the colleges are pre- 
paring students to understand and utilize the instrumenta- 
tion which is becoming an increasingly important factor 
in industry. They investigated 1014 courses given by 67 
colleges and universities. They found that “frequently 
encountered courses” in instrumentation covered: 

Electrical Measurements 
Servomechanisms and Feedback Systems 
Process Instrumentation and Control 





“ISA Paper 54-10-2. ‘'Collegiate Training In Instrumentation in the 
United States'’ by J. C. Meicher and W. E. Belcher. 
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{nstrumental Analysis 

Industrial Electronics and Control 

Computing and Accounting Machines 
But, with the exception of electrical engineers and some 
physicists, they found that engineering and science stu- 
dents are not generally exposed to much of this work at 
the undergraduate level. 

A 1956 recheck** by the Education Committee indicates 
that the importance of instrumentation is being recognized 
and discloses a noticeable increase in the instrument 
courses being offered by the colleges. Nevertheless, it is 
still fair to say that not all the enginering and science 
graduates get all the instruction in instrumentation that 
will be of benefit to them if they go to work for an instru- 
ment company! 

To effectively bridge this gap between undergraduate 
scientific or engineering education and the practical on- 
the-job training a man will need to do a specific job in 
instrument engineering, we have developed a 4-month 
course in Basic Instrumentation which covers the work in 
instrument fundamentals outlined in the ISA Survey. In 
addition, our course includes heat treating fundamentals 
. .. because we manufacture furnaces which are an integral 
part of special processes we have developed for heat treat- 
ment. It also stresses practical applications somewhat 
more than is done in collegiate instruction. 

This course is organized under the supervision of the 
Personnel Development Staff in our Industrial Relations 
Department. It is conducted on an 8-hour working day 
basis, 5 days a week. Otherwise, it has all the characteris- 
tics of graduate-level collegiate instruction. Faculty mem- 
bers are recruited from our Research and Development, 
Engineering and Market Development Staffs. Each instruc- 
tor is a top man in his field. Instruction includes lectures, 
laboratory assignments, field trips, discussion periods . . 
and written examinations. The trainee who completes this 
course has received the equivalent of about a semester of 
post-graduate professional study in instrument engineering. 

Subjects covered and the approximate amount of time 
devoted to each subject are as follows: 

Approximate 

Subject Hours 
Electrical Measurements ..................0..0202..22--o.. 110 
Here we review work which some of the 
trainees have had in college and try to equalize 

the group’s background knowledge in prepara- 

tion for the more advanced work which fol- 

lows. Lectures cover the fundamentals of 

both d-c and a-c measurements—discussion of 

d-c and a-c bridges, potentiometers, galva- 
nometers, a-c detectors, amplifiers, electron 

tubes and other instrument components—and 
laboratory applications of L & N instruments. 
Laboratory exercises (in groups of 3 or 4) in- 

clude setting up and operating a variety of in- 
strument types. 


RRR AS 20 I a a 40 
This is an introduction to industrial recorder 
circuits and mechanisms with emphasis on the 

simpler standard types. 


Temperature Measurements sete 40 
Four basic methods for measuring tempera- 
ture—using thermocouples, resistance ther- 
mometers, radiation pyrometers and optical 
pyrometers—are studied. 


Instrumental Methods of Analysis........................ 80 
Here the trainees learn about the methods and 
primary elements that are used for laboratory 
and industrial measurements of quantities 
other than temperature. Such measurements 
include: spectroscopy and spectrometry, pH 
and Redox, titrimetry, conductance of electro- 
lytes, coulometry, thermal conductivity gas 


**"'Instrument Courses in U. S. Colleges" by W. E. Belcher, and J. C. 
Melcher, ISA Journal, July 1956. 
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analysis, 
infrared 


magnetic oxygen 
microphotometry and 


analysis, thermal 
polarography, 
gas analysis. 


Automatic Control, Computation and 

OE ae 
This part of the course starts with a study of 
control theory and fundamentals of automatic 
control .. . including two-position, proportion- 
ing, program, pneumatic, fuel-air ratio, fur- 
nace pressure, combustion control and load- 
frequency control types. This is followed by 
a study of control systems, panel engineering 
and complete instrumentation for a variety of 
process applications in the producing and 
manufacturing industries, in power generation 
and distribution, in computation and data han- 
dling systems and in the field of nuclear 
energy. Field trips are made to a number of 
industrial, power-plant and laboratory installa- 
tions to inspect recording and controlling 
equipment in operation. 


Service School 
This is practical service training in the mainte- 
nance of industrial recording and controlling 
instruments and control systems. Trainees 
have the opportunity to assemble and disas- 
semble equipment while studying installation 
and start-up procedures and trouble-shooting 
techniques. Similar training is given to ser- 
vice engineers and customers’ instrument men. 


Heat-Treating 
Finally, trainees study the 
heat-treating—hardening, tempering, nitriding, 
carburizing, steam treating—the production of 
furnace atmospheres—and the practical appli- 
cation of heat-treating methods as engineered 
in L & N furnace equipments. 


Each subject outlined above is the responsibility of a 
our technical staff. He 
plans the work and enlists the assistance of others to lee 
ture on their specialties or to assist with laboratory as 
The course directors under the chairmanship 


Course Director selected from 


signments. 


of the Manager of Personnel Development serv 


ing committee to plan the course as a whole, 


cation, standardize on grading and solve any other com 


mon problems. 


Lectures stress both the engineering fundamentals of 
measurement and control and the applications of instrr 
ments and furnaces to a¢:ual problems in science and it 


dustry. 


Laboratory exercises—for which the trainees break up 
into small groups and actually handle the apparatus they 
are learning about—begin with manually operated labora 
tory bridges and continue right through to complex auto 


matic controls. 


Field trips translate both lectures and laboratory work 
into the reality of how modern instrumentation is actually 


applied in laboratory and plant to solve the 


measurement and automatic process control in the produc 
tion of steel, glass, cement, petroleum and chemical prod 
ucts, in the generation and distribution of power, in com 
plex data handling systems, in the development of peace 


ful uses for atomic energy, and in the research 


that are developing new products and new processes ..-: 
and new challenges for modern instrumentation. 


This course in Basic Instrumentation does 


a trainee to do any particular engineering job. We have 
Its objective is to give 
specialized training in and a professional understanding 
of instrument engineering to a group of men who have 


deliberately kept it fundamental. 


earned their bachelors degrees in one of 
branches of engineering or in the physical sc 
technical content of the course is selected to 
nothing more. 


Specific experience, specific job knowledge, 
specialization can and will follow when the men get started 
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in their permanent assignments. The purpose of this part 
of their training is to complete their education as instru- 
ment engineers. 

Orientation — Non-Technical Training 

A subject we consider very important is knowledge of 
Company background ... how the Company as a whole 
and each of its departments and divisions is organized, 
what are their duties, what do they contribute to the over- 
all Company effort, who are the people who do these things, 
and what are their problems. Orientation conferences are 
therefore worked into the schedule along with those on 
technical sibjects: 

As soon as they report, our group of June graduates gets 
a solid week of orientation . . . designed to get them 
acquainted with the Company and with each other. Dur- 
ing this first week we avoid confusing them with too much 
detail .. . stick to high spots of the Company’s organiza- 
tion, physical plant, key personnel, procedures, products 
and markets. 

Then, during the technical instruction in Basic Instru- 
mentation, we intersperse a series of l-day and \%-day 
orientation sessions conducted by members of our line or- 
ganization. Heads of major Company departments and 
operating divisions meet with the trainees on a rather in- 
form] basis. Each discusses the part his unit plays in 
the over-all Company effort. Part of the time may be spent 
inspecting department operations. These affairs invariably 
wind vp with a lively question and answer period which 
is quite apt to run into extra innings. Total time devoted 
to orientation is roughly as follows: 

General Company Orientation (1 week)... 40 hours 
NS | 
Research, Development and Engineering 10 
Manufacturing, Industrial Engineering, 

Order Control & Plant Maintenance...... 40 
Marketing and Advertising.......................... 20 





Rotational Training — Working Assignments 

The group instruction, technical and non-technical, previ- 
ously described consumes a total of 18 weeks .. . about a 
third of our 50-week training period. The remainder of 
the time—almost two-thirds of the training—is spent in 
working assignments, on a planned schedule of rotation, 
which brings the trainee in contact with each major Com- 
pany department. 

In departments that employ scientific and engineering 
personnel—Research and Development, Product and Appli- 
cation Engineering, Industrial Engineering, Market De- 
velopment, Sales Engineering—time spent is usually four 
weeks or more. Assignments are similar to those that 
might be given an engineering college upperclassman hired 
for summer work or as a coop student. Trainees work 
with experienced personnel as engineering aides . . . usually 
on one project so that they can have the satisfaction and 
feeling of accomplishment which come from seeing definite 
progress during even a brief stay in the department. 

Though chosen with an eye to their training value, these 
are not “made” jobs. In most cases the trainee is able 
to contribute tangibly to the project with which he assists. 
This satisfies the desire we find in most trainees to “get 
to work” and to begin earning their pay checks. 

It has proved impractical in non-engineering areas to 
give the men worthwhile working assignments. Time spent 
in Finance, Accounting, Purchasing and Order Control is 
therefore kept brief and consists mostly of planned ob- 
Servation. 

Rotational assignments give the men first-hand knowl- 
edge of every-day working problems in each of the major 
departments to which they might be assigned upon com- 
Pletion of their training. Fer some this serves to confirm 
an earlier desire to be assigned to sales or product engi- 
neering or other work. For others, it serves to clarify 
the uncertainties in so many seniors’ minds as to just what 
is involved in various engineering assignments. It gives 
the trainees and the Company management at all levels 
4 chance to look each other over before final assignments 
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are made. It is the best way we know to arrive at mutually 
satisfactory assignments .. . to avoid square pegs in round 
holes. 

The time a man spends on rotational assignment in the 
department to which he is finally assigned is all to the 
good. But, even more important is the time he spends in 
other departments. The first-hand knowledge of other 
peoples’ problems and how they go about doing their jobs 
gives him an understanding he could never get second 
hand. It sends the future salesman on the road with a 
real respect for the inside organization that backs him up. 
The future research man sees the practical aspects of 
manufacturing and marketing. Everyone has a better and 
more sympathetic understanding of the other fellow’s jc». 


Integrating Individual and Group Training 
Sequence of training assignments is as follows: 


(1) General Orientation -............... Seceaicaina 1 wx 
(2) Field Experience (Sales 

pS eC 10 weeks 
CB): a III ec sscscesgcetrcnivee sates 17 weeks 


Basic Instrumentation (Technical) 
Further Orientation (Non-Technical) 
(4) Rotational Tratmimg nn cccesscssncecsscn 22 weeks 
Working Assignments ‘n Depart- 
ments other than Sales Engineering 


Field experience in a district office, listed as Item 2 
above, is of course part of the Rotational Training which 
is completed later in the program as Item 4. It involves 
accompanying our field engineers on sales and service calls 
in customers’ plants. Here the men get a chance to see 
instruments, controls and furnaces in operation and to get 
an accurate, first-hand impression of the part L & N prod- 
ucts play in solving some of industry’s problems. 

We put this practical field training early in the program 
—after only one week of carefully selected orientation— 
primarily because of its value in preparing the trainees 
for the technical instruction that follows. Past experience 
with men hired directly by Sales Engineering has proved 
that the man who has spent several weeks calling in cus- 
tomers’ plants will absorb more from our course in Basic 
Instrumentation than the man who comes direct from the 
campus. 

Spending the summer in the field has other advantages. 
It gives the June graduates, still a little weary from final 
college exams, a welcome break from further formal study 
until after Labor Day. It also pleases our volunteer faculty 
because they don’t have to teach during the hot summer 
months, and conflicts with vacation schedules are avoided. 

Group instruction starts in September, is completed 
around the first of the year and prepares the trainees to 
be considerably more useful on working assignments in 
the technical departments than they would be without their 
technical training. 

Through the winter and spring, working assignments 
round out each inan’s training and help to crystallize per- 
manent assignments. 


Over-All Results 

This combination of technical and non-technical train- 
ing—of group instruction and individual working assign- 
ments is the most effective way we have found so far to 
prepare our trainees for instrument engineering work. 

The full 50-week prvugram is of course designed primarily 
for the man who comes to us directly from the college 
campus or the armed forces with little or no practical ex- 
perience. However, part of this training—particularly the 
technical instruction in instrumentation —is often given 
and has proved to be worthwhile in training technical per- 
sonnel who come to us with experience in some other 
branch of science or industry. 

Those who complete this program are professionally 
equipped to produce in their assigned branches of instru- 
ment engineering. Specialization and experience in a par- 
ticular job are still ahead of them. But this program gives 
them the essential fundamentals and a sound background 
on which to build a successful career as an instrument 
engineer. 

(Meet the Author on Page 6A) 
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Electronic Art. The ALWAC digigf = 
computer, made by Logistics ge % 


search, Incorporated, doubles g,§ % 
TV star weekly on station KABCJV = 


Los Angeles. Among its mag % 
amazing stunts are the Composition ) 
of music and the sketching of pop a 
traits. Dr. Martin Klein, noted missk di 
scientist at Rocketdyne Division re 
North American Aviation, wh x 


M.C.'s the program, displays thy 
first portrait made from memory by 
the versatile ‘electronic brain”, jf 
you haven't already guessed it, the 
portrait is of Teddy Roosevelt. 





“On Spec" with Infrared. Pleased worker at Gulf 
Oil's Port Arthur, Texas refinery inspects Leeds & 
Northrup infrared analyzer unit which continuously 
monitors ethylene stream for impurities. Elimi- 
nated is the old grab sample procedure. Now 
operators can promptly divert ‘off spec'’ ma- 
terial before it contaminates !30 miles of dis- 
tribution pipe line. 








Red Hot Radio. Failure of electronic instn 
mentation under the skin-sizzling temperatures 
generated by air friction at guided missile speed 
has been overcome by scientists at Genera 
Electric Research Laboratories, Schenectady, N 
Y. C. B. Mayer, engineer, perspires as he applies 
blow torches to a radio receiver actually op 
erating at red heat (up to 1500°F). Equally 
important is the ability of these new devices 
to operate for long periods during intense radie- 
tion from nuclear reactions. The achievemett 
is a major break thru of the ‘temperature bat 
rier’ to extremely fast and high supersonic flight. 
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Digital Readout Ad- 
yances. Visitors to 
the September ISA 
Show in New York 
City discuss 4 defi- 
site new trend in in- 
srumentation, (evi- 
denced by a num- 
ber of exhibits) to- 
ward use of large- 
scale digital read- 
out, particularly on test stands and laboratory instru- 
ments. Shown is an aircraft flow meter calibration stand 
using position-indicating tube readout, easily visible at 
8 to 10 foot distances. A human-engineering advance 
large-scale digital readout, accurate to the last significant 
digit, eliminates operator error by requiring no interpre- 
tation or interpolation as do conventional pointer-on- 
scale readouts. 


Valve for "Problem" Fluids. This new, non- 
rusting, corrosion-resisting globe valve, fabri- 
cated entirely of Eastman Tenite butyrate plastic, 
is made by Sloane Manufacturing Company, 
Pacoima, Calif. Extremely-smooth interior sur 
faces yield minimum pressure drop thru the 
valve. Tight shut off results when closed due 
to the plastic-to-plastic contact. Since the valve 
is transparent, flow can readily be seen. Avail 
able for ‘solvent welding" to butyrate plastic 
pipe or with screwed ends for connection to 
threaded metal pipe. 
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Electricity from Gases. Dr. Karl Kordesch, re 
searcher at Union Carbide's New Parma, Ohio 
Researcn Laboratories, reads temperature of a 
new cell that produces electric power from gase: 
such as oxygen or hydrogen. Gases flow thru 
the glass tubes into the heaied beaker where 
carbon electrodes are immersed in special fluids. 
Electricity extracted from the gases lights the 
mall lamp. Ultimately, such cells may be put 
TO use as standby power upplie for your instru 
ments. 














For Sale: A Package 


of Total Measurements Service 


IF THE ABOVE ADVERTISEMENT appeared in one of 
our industrial journals, it would undoubtedly attract more 
than casual interest. But this is approximately what a 
modern instrument maintenance program is expected 
to do. 

With each forward step in technology, the need for a 
co-ordinated program outlined in the hypothetical ad be- 
comes more pressing. The plant that a few years ago 
could afford to treat measurements service casually as “a 
necessary evil that contributed nothing to the product but 
expense” may now find that it is the lifeblood of success- 
ful operation. 


Personnel 


Before considering specific phases of the measurements 
service program, an organization of people should be estab- 
lished. Although the quantity and emphasis will shift 
depending upon plant size and character of work, the 
structure shown in Figure 1 can serve as a basis. 


*This is Part | of a two part article by Mr. Oksala. Part II, covering 
selection of facilities and standards, will be Maintenance Log No. 23 
in your December ISA JOURNAL. 











+Based on a presentation at the IIth Annual ISA Instrument-Automation 
Conference and Exhibit, New York City Coliseum, September 17-21, 1956. 
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CLASSIFIED ADVERTISING 


Twenty-four hour coverage on the portable 
instruments, temperature instruments, spe- 
cial test equipment, scales and gauges used 
in your plant. We will provide periodic cer- 
tification, a program of preventive mainte- 
nance, and emergency service within one 
hour—all backed by primary standardization. 
Our work is guaranteed to increase your pro- 
ductive output, reduce losses, and help main- 
tain high, uniform quality. 


by H. W. Oksala, Supervisor of Calibration 
High-Voltage Laboratory 
General Electric Company 
Pittsfield, Massachusetts 


In the selection of all measurements service personnel, 
the prime requisites are a keen sense of responsibility and, 
closely coupled, the ability to exercise good judgement. The 
individual who repairs or standardizes an instrument im 
mediately becomes a factor in the outcome of a test or 
process. He must be able to recognize and effectively 
deal with errors or a malfunction. And, what is equally 
important, he must be capable of recognizing the degree 
to which he is correct. All too often, the unresolved one 
percent of a 99 percent diagnosis causes more insidious 
trouble than gross or major errors. 

Another personnel requisite is the ability to get along 
with people. Measurements service generally requires con 
tact with all classes of industrial personnel, including mat 
ufacturing, engineering, methods, maintenance, laboratory, 
etc. where know-how and interests are quite diverse. The 
competent instrument man must be able to successfully 
deal with each technically and diplomatically. 

The above are general characteristics which apply to all 
personnel. Each individual position shown in Figure 1} 
requires additional special talents, aptitudes and interests. 
When establishing a service organization these should be 








spelled out and co-ordinated in job classifications and grade 
or code structures. Here are a few ot the major high 
lights: The supervisor should be an engineering graduate 
with a broad measurements background and a talent for 
daily program planning; the standards position requires 
a high-calibre technician with the dual and somewhat 
paradoxical capabilities of technical competence and in- 


Figure 1, (Left). Organization chart of measurements serv- 
ice personnel. 
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eness coupled with the ability to be content with 
repetitive measurements; special repair is an as- 


quisitiv 


tine ‘ 
ent for the senior instrument man—he is the trouble 


shooter deluxe, sufficiently experienced to handle the most 
complex problems; an instrument mechanic must have the 
combined skills of the all-around shop mechanic, some of 
the specific abilities of the watch repairman, and a work- 
ing knowledge of electrical circuits. Woman power is gen- 
erally most effective for instrument standardization with 
emphasis on discernment and neatness. 

From the above, it is seen that of first importance is the 
tabulation of requirements for each job in terms of tech- 
nical training, experience, physical and emotional attri- 


putes, etc. 


Measurements Service Liaison 


An ideal plant organization has measurements service 
as the anchor point of a measurements team which will 
also include development, engineering, and application of 
new methods, instrumentation, circuitry, components, and 
controls. 

For maximum effectiveness, there must be a good work- 
ing co-ordination among all groups of the measurements 
team. An important relation is that of the instrument 
serviceman to the application engineer where complete 
understanding and a frank, honest appraisal of each others 
work can be mutually helpful. 

Particularly when many people are involved, it may be 
well to formalize this liaison by assigning one of the instru- 
ment service people to make all contacts with other depart- 
ments. But if an informal relation produces good results, 
that is the one to use. 


Growth of Personnel by Rotation 


The supervisor of measurement service should aim to 
promote technical growth of his personnel. Opportunities 
to improve their knowledge and skills should be provided 
instrument technicians, yet without sacrifice of efficient 
operation. Rotation of promising people to various areas 
of measurement service is effective in encouraging growth. 

Starting with the beginning technician, there is an ideal 
path of progress. But this ideal is imaginative only be- 
cause it is impossible to have interests, job openings, and 
transfers follow completely a predetermined schedule. How- 
ever, the larger the organization, the closer one can gen- 
erally come to achieving ihe ideal progress. 


The following is a basic vlan of rotation: 
Minimum Time 


Acceptance and Control (C3) ......00..0000--.0.e oe 1 year 
Scales and Gauges (C2)......0000000........ sds canal cdi 2 years 
Temperature Instruments (C1) ..........0000 2 years 
Special Test Instruments (D1)..........0000000000.. 2 years 


Several variations in this plan will likely happen. In 
the first place, there is always a nucleus of people who go 
part way and are then assigned “permanently” (that is, 
considerably longer than the minimum time) to one of 
the four positions. This may be by choice, by personal 
limitations, or by lack of opportunity. 

A second example is the technician who may advance 
through acceptance, scales and gauges, and temperature 
instruments. But if his interests are along the process 
line he may, at this point, find opportunities in process 
engineering or instrument application engineering. Also, 
there is the case of the technician whose interest is pri- 
marily electrical and electronic. After only brief initial 
assignments in the process field, he would concentrate on 
special test instrument service. 

In general, the person who is competent and experienced 
in all four areas is the most likely candidate for standards 
work, for the position of senior instrument technician, or 
for responsible assignment in phases of measurements other 


than service. 
Line vs. Area Plans for Assigning of Field Service Jobs 


A planned arrangement is needed for effective handling 
of measurements service in the field, particularly service of 
an emergency nature. If normally only one person is en- 
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Figure 2. Identification plates used on measurement equip- 
ment. 


gaged in each activity (that is, temperature, scales and 
gauges, and special test instruments) there is no problem, 
for he is responsible for the total number of instruments 
in his specialty. However, if any of the activities are large 
enough to warrant more than one service man, the respon- 
sibility must be divided. There are several plans by which 
jobs can be assigned. 

One method is to delegate jobs on a simple “first-in-line”’ 
basis. As each call is received, it is taken by or given to 
the service man who is free to handle it, irrespective of 
the point of origin. The advantages of this line plan are 
that personnel become acquainted with the entire instru- 
ment complement of the plant and the supervisor has maxi- 
mum flexibility in assigning work. 

A second method is to partition the plant into geographic 
areas and make each service man responsible for his spe- 
cialty in a given area. Many consider this the more desir- 
able approach, for it has the big advantage of providing a 
direct challenge to the service man who, instead of operat- 
ing in a random pattern, has his own area. As practical 
psychology, this “ownership” attitude is invaluable since it 
provides the incentive for maximum individual perform- 
ance. Here are typical responsibilities that could go with 
an area assignment: 

1. Take care of all service calls. 

2. Know the people in the area—operators, group lead- 
ers, foremen, etc. 

3. Have the people in the area know you, what you are 
doing, and why you are doing it. 

4. Know and understand all processes or tests. 

5. Know all the instrumentation by itself and in its 

environment. 

6. Determine how well the instrumentation meets the 
need and recommend additions or replacements that 
may be required. 

. Continually work to minimize service calls and main- 
tenance costs. 


If strictly followed, the obvious danger in the area plan 
is loss of flexibility. Therefore, it may be desirable to 
modify the plan by periodically rotating; personnel in the 
various areas so that all personnel becomes familiar with 
the service requirements of critical processes. 


Preventive Maintenance 


A rewarding approach to any service problem, particu- 
larly suited to measurements programs, is preventive main- 
tenance (PM). Preventive maintenance anticipates and 
avoids emergency service by planned, scheduled replace- 
ment of worn parts, cleaning and lubrication, and calibra- 
tion checks of measuring devices. 

There are several ways in which the PM program can be 
carried out. One is to have the work assigned to the 
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regular service man in addition to emergency calls he han- 
dies. This method promotes a fceling of total responsi- 
bility, a more equalized work day, and a wider variety of 
activities. A second approach is to separate preventive 
maintenance from the emergency work and assign it as a 
100 percent job. By thus avoiding interruption, the plant 
will probably receive a greater amount of PM per manhour. 
A variation to this latter method would rotate the assign- 
ment on a six-month basis among the service men. 


How Much Preventive Maintenance? 


Regardless of how preventive maintenance is handled, 
there must be some way to measure its effectiveness. Prob- 
ably the outstanding gauge is a reduction in the number of 
emergency service calls. This tangible evidence serves not 
only to justify the program but also to determine the 
amount of PM needed for optimum instrument performance. 
More difficult to evaluate, but more basic in terms of plant 
productivity, is the “insurance” angle, exemplified by this 
theoretical poser: “How much material or product might 
have been lost if the instrument had failed for lack of 
PM?” In this instance, long-period evaluation is needed, 
principally in terms of before and after preventive main- 
tenance. 

When establishing a PM program, two related cautions 
should be heeded. First, there is the lee oa diminish- 
ing returns. It is necessary to define a practical limit 
above which the gain will not justify the expenditure of 
manpower and time. This can be determined only by fac- 
toring the type of instrument, the application, and some 
degree of calculated risk. Secondly, it is possible to “over- 
maintain” some types of measurements equipment, inducing 
trouble by doing too much, too often. 


Scheduling Preventive Maintenance 

The frequency with which PM and/or standardization are 
done to measuring devices depends on the following 
factors: 

1. Application of equipment, which can range from 
critical to casual and from a heavy to a light duty 
cycle. 

Physical environment and the effects of heat, dust, 
vibration and atmosphere. 


bo 


Figure 4. Permanent instrument record card. 
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Figure 3. Instrument 
identification using 3/4 
inch characters. Stenciled 
(left) and gummed 
(right). 





3. Required accuracy of operation. 

4. Type of equipment and the role played by batteries 
standard cells, moving parts, electronic circuits, ete, 

. Portability of equipment. Instruments that apy 
moved generally require more attention than jp 
stalled equipment. 

For a specific instrument application, all of these facto, 
must be considered in setting the PM schedule. A goy 
working guide, based on representative instruments j 
average applications follows: 


a 


Average Number of 


Standardization; 
: 3 Per Year 

Electrical Indicating Instruments 

High accuracy (0.2%) 6 

Switchboard (1.0%) 1 

Panel (2.0%) 1 
Bridge-type Instruments 3 
Circuit Analyzers 2 
Metering Instruments 1 
Temperature Instruments 

Thermocouple-potentiometer 4 

Thermocouple-millivoltmeter 2 

Thermometer (Bourdon system) 1 
Scales 

General purpose 2 

Truck and train 1 

Process 4 


Safety in Measurement Service Work 


It is basic in any management operation that a super 
visor’s first responsibility is to the safety of his people 
sut each individual must cultivate his own habits and cor 
tinuously practice safety. Knowledge of and obedience to 
established rules, alertness, and caution are of first im 
portance. 

Although the safety problems and procedures in normal 
measurements service are not unique, there are several 
points which have some degree of individuality. Since the 
supervisor cannot always exercise surveillance, particularly 
in the servicing of installed instrumentation, more reliance 
must be placed on the person doing the work. Also, a test 
or process can harbor one or more of a wide variety o 
hazards—voltage, current, heat, cold, deleterious fumes, it 
flammable or explosive materials, problems associated with 
accessibility and height, etc. Measurements service work 
must also be safety-coordinated with those who perform 
other services, notably electricians, steam fitters, plumbers, 
and millwrights. 

Many companies have a separate safety organization with 
trained personnel to provide written information, condu¢t 
educational programs and drills, and pass judgement 0 
equipment, processes, and practices. The Measurements 
Service group should take full advantage of available safety 
facilities. In addition, supplementary information should 
be prepared to emphasize and spell out details of local cor 
cern. 


Records 





Records and a record system require the same planned 
approach used in other phases of the Measurements Servite 
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program. Provide records that will satisfy basic needs, gating jobs, the “line’ method develops maximum flexi- 
put keep only that information that has a good chance of bility, while the “area” method encourages the “owner- 


being used. 
In general, there are four reasons for having records on 
instruments and instrument service work: 


1. To provide overall identification and a of 


“keeping track.” 


means 


2. Often, as an accounting function to determine charg- 
ing direction. 


3. To show specific work done. 
4. To summarize trends of performance. 


The success of the system hinges on a uniform method of 
instrument identification. One of the more effective schemes 
is to use consecutively-numbered metal plates, a blank 
of which is shown in Figure 2. Also shown is a “Depart- 
ment” blank plate, valuable where owner or assignee segre- 
gation is required. These metal tags are 14x»; in., a 
size that has been found applicable to nearly all instru- 
ments. 

A recommended practice is to install numbers on all 
measurements equipment under the jurisdiction of the 
Measurements Service group, except for low-cost and ex- 
pendable items. Good judgement will usually determine 
where the line should be drawn, although some dollar 
value can be set as the practical minimum. 

Another method of instrument identification (shown in 
Figure 3) employs stenciled or gummed paper letters and 
figures. They are applicable where readability at a distance 
is desirable and where a variety of types and ranges have 
the same overall appearance. 

Examples of the basic paper work are shown in Figures 4 
thru 6. First of all, there is a primary record card, Figure 4, 
which contains all information pertinent to the instrument. 
This is filled out when a number is assigned and is perma- 
hently filed in numerical sequence. A working record card, 
Figure 5, is used to indicate standardization data and serv- 
ice work done. Finally, a tag or card, Figure 6, goes with 
the instrument which assures the user that he will be 
within desired limits or which will enable him to correct 
for instrument errors. Additional conveniences would in- 
clude a transfer record sheet for those operations where 
there is considerable movement (e.g., portable instru- 
ments) and notebook-type work sheets for field service use. 


Conclusion 


The ever-increasing use of instruments requires an ever- 
expanding instrument maintenance program. A first step 
is a job description of each position, listing required 
technical training, experience, physical and emotional at- 
tributes, etc. A prime aim of the supervisor should be 
to promote technical growth of his personnel. In dele- 
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ship attitude,” providing incentive for maximum individual 
performance. Advantages of both methods are combined 
by periodic rotation of personnel in the various areas and 
by having all personnel familiar with service on critical 
processes. Although preventive maintenance is the ideal, 
there must be some way to measure its effectiveness, or 
“over-maintenance” may result. Probably the reduction 
in number of emergency service calls is the best guide for 
determining the frequency of preventive maintenance. Rec- 
ords of instruments and service are essential, but keep only 
that information that has a good chance of being used. 
Safety is the supervisor's first responsibility, but each 
individual must cultivate safe work habits, and safety- 
coordinate his work with electricians, steam fitters, plumb- 
ers, and millwrights. (Meet the Author on Page 6A) 
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A basic consideration in selection of control-system components is that the dynamic 
response of no one part shall limit whole-system response. 
series, discusses the features which each component of a control system must possess to 
Normal, failsafe and emergency features of actual control 
It is concluded that the responsibility for controlled- 
plant performance cannot be shifted elsewhere, but must be fully accepted by the operat- 
Finally, a performance specification useful for manufacture or 


fulfill this basic criterion. 
system operation are discussed. 


ing organization. 
purchase is given. 
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Operational Design 


of Gas Flow Contro! Systems 


by G. V. Schwent, W. K. McGregor and D. W. Russell 


Instrumentation Branch, Engine Test Facility, ARO, Inc., Tullahoma, Tennessee 


INTRODUCTION 


IN THE FOUR PREVIOUS articles in this series the 
general philosophy and the mathematical basis for gas flow 
control systems have been established. The first article 
discussed a rational procedure for the design of a gas flow 
control system. The second paper established the mathe- 
matics of the gas flow process.2. The third article explored 
the requirements of the primary controlling element—that 
is, the control valve — for a gas flow system.* The fourth 
paper applied the synthesis techniques of feedback control 
systems and developed the mathematical design of the es- 
sential components of the control system.‘ The synthesis 


1Superior numbers refer to similarly numbered references at the end 
of this article. 


Figure 1. Complete Block Diagram of a Controlled System. 
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was based on perfect computation in the controller portion 
of the system and dynamic response of the other system 
components which would not limit the combined plant and 
valve response. 

The remaining problem is that of selecting and assem- 
bling hardware which will satisfy the mathematical needs 
established previously. There are also several operational 
requirements which must be satisfied in the selection of 
equipment. In this article the requirements of each com: 
ponent and of the entire system will be considered. The 
final result is a procurement specification based on the 
system synthesized in the previous article. The example 
specification is given in Appendix B. 


BASIC CONSIDERATIONS 


The first concept to be considered in the operational 
design is that of not allowing the dynamic response of any 
component to limit the controlled system response. It 
other words, the process itself shall limit the dynamic 
response of the contrviicd piant. A mathematical way of 
saying this is, “No component shall contribute appreciable 
phase shift over that of the process and any computed 
phase shift from the controller transfer function at all 
frequencies less than that at which the plant has 180° 
phase lag.” This concept constitutes items seven and 
eight of the methodology presented in the first article. 
It is, therefore, one of the functions of the operational de 
sign to select components which will adhere to this concept. 

Another concept formulated in the synthesis is that of 
perfect computation by the sensing element and controller. 
Components which satisfy this requirement must be pre 
cured. 

The nature of analysis and synthesis for a system of 
this complexity is such that the numerical accuracy is 
not the major concern. Rather, the change in the plant 
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parameters and their manner of change is more important 
and must be known in order to design a control system. 
Inaccurate prediction of plant performance, inability to 
express the exact mathematical behavior of components, 
and other factors make even this task difficult. At best 
the analysis is an approximation. For this reason the sys- 
tem must contain as much flexibility as possibie and means 
must be provided for a large range of adjustment to sensi- 
tivity and parameter settings of the controller components. 

The efficiency of plant operation as affected by human 
operators must also be a consideration in the operational 
design. The operator controls must be convenient and 
easy to manipulate. They must be simple and safe for 
efficient operation. Emergency provisions must be pro- 
vided in case of malfunctioning. 


COMPONENTS OF THE SYSTEM 
Figure 1 is a block diagram of a controlled system such 
as the one synthesized in Part 4, October 1956 issue of 
ISA Journal, page 426. The synthesis established overall 
parameter values to achieve system stability at optimum 
performance. The operational design must separate the 
system into definable components which will satisfy syn- 
thesis requirements. Thus, for convenience, the system of 
Figure 1 is divided by the dotted line blocks into inde- 

pendent sections which may be clearly defined. 


The Process 

The plant is defined as including all ducting, coolers, 
heaters, compressors and accessories. Mathematically it 
is represented by the pressure at the engine exhaust 
as a function of the various independent variables (air 
flows and valve areas into or out of the system).? For pur- 
poses of this paper the plant is considered to be unalterable. 


Controlling Element 

The final control element of the system is a throttle con- 
trol valve. The control valve consists of everything neces- 
sary to produce a manipulated throttle area from an 
electrical d.c. signal. This includes the valve structure 
and housing, the power actuator and the various control 
components for all individual elements of a valve system. 
The exhaust pressure control valve system is shown in 
Figure 3 with the signal wiring. 

Division of the system to include the control valve as a 
separate component offers several advantages. The division 
is a natural one since it separates a complicated mechan- 
ical and control design from the ordinary structural design 
of the ducting. From a procurement standpoint it enables 
a specification to be written for a complete component with 
a definable input and output, thus leaving a minimum of 
loose ends hanging and making one manufacturer respon- 
sible for the entire job. The only coordination required is 
structural mountings and definable control signals and 
power supplies. The division offers the additional ad- 
vantage of insuring the coordinated engineering design of 
the valve mechanics with the power actuator and control 
system. Thus the system can be blended into a well de- 
signed component. 

From a control standpoint the important valve require- 
ments are resolution, dynamic response, and drift. From 
a structural standpoint the important considerations are 
the dynamic and aerodynamic torques, the temperature 
variations and the leakage requirements. A typical speci- 
fication for a butterfly valve control system taking into 
account these requirements was given in the third article. 


Measurement System 
f Several factors must be taken into account in specify- 
mg a sensing element. First, the principle of not per- 
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mitting any component to contribute appreciable phase 
shift at the frequency where the combined plant and valve 
reach -180° must be followed. This requirement fixes a 
minimum frequency response specification. It is just as 
important to note that response greatly exceeding this 
minimum serves no useful purpose. Second, drift and 
resolution must be maintained as low as possible over the 
required range of environmental conditions. Ruggedness 
and dependability also play an important role in selection 
of a sensing element. The system must also provide an 
output d.c. signal large enough to be used by the other 
control components. All these requirements are compro- 
mised with industrial availability. Fortunately, measure- 
ment requirements on both temperature and pressure in 
other applications have necessitated such transducers so 
that they are available. 

In most pressure or temperature sensing systems the 
principal component of the time lag is either in the pneu- 
matics or in the heat transfer. It is thus necessary to 
specify the desired performance from the pressure or 
temperature input to the electrical output signal. The 
supplier should be permitted to furnish or specify the 
nature of probes and pneumatic line dimensions which 
will be used with his sensing systems. Appendix B con- 
tains a specification for a pressure sensing system as part 
of the entire controller specification. This system could, 
of course, be procurred separately. 


Measuring Element 


The reader has probably noted that measurement ac- 
curacy has not been mentioned. In such applications as 
the processes being considered the reliability of the con- 
trolled variable measurement is of utmost importance. 
Thus an absolute means such as a very accurate pressure 
gage is employed. For this reason the control system sens- 
ing system need not even be accurately calibrated. It is only 
necessary to know its transfer function, to maintain very 
low drift and good resolution. 


Controller 


All computation functions revealed by the synthesis must 
be accomplished by the control computer. The simplest, 
most accurate and most flexible means of doing this com- 
putation is through use of analog computer components. 
Analog components perform the operations of summation, 
multiplication by a constant, integration, function multi- 
plication and function generation (or function fitting). 
A combination of these mathematical operations in the con- 
trol computer can accomplish a large number of control 
functions. 

An analog computer diagram which will accomplish all 
the functions required by the synthesis for the system of 
Figure 2 is given in Figure 4. The separate functions of 
the analog components are indicated. 

The set point device is one important part of the com- 
puter. It is simply a variable voltage source. For fixed 
set points of the controlled variable a high resolution 
potentiometer, a ten-turn type, is satisfactory. If pro- 
grammed inputs (trajectories) are to be simulated a volt- 
age programming device must be provided. One such de- 
vice develops a de voltage signal from a curve drawn with 
conducting ink on ordinary graph paper. 

Another important function is error detection. A direct 
means of producing an error signal is to subtract the 
sensed d.c. signal from the set point d.c. signal in an opera- 
tional amplifier used as an adder. Another means avail- 
able, especially with strain gage bridge transducers, is to 
use the bridge balance resistor as the set point. Then the 
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bridge amplifier serves as the error detector. Trajectory 
programming is more difficult using this means of error 
detection. The means employed in Figure 4 for error 
detection utilizes the operational amplifier. 

Another function required by the synthesis is the sensing 
of the logarithm of pressure rather than pressure itself. 
This also can be conveniently accomplished with analog 
components. The method shown in Figure 4 is that of 
operating on the linear pressure-voltage relation of a trans- 
ducer with a biased diode type function fitter so that its 
output is a voltage proportional to the logarithm of the 
sensed pressure. 

The computation portion of the system—sometimes called 
the controller, or stabilizer, or equalizer—establishes the 
type of control action. Basically, its function is to produce 
a transfer function which will extend the stable per- 
formance of the system to the practical limit. The opera- 
tional amplifier with the many possible combinations of 
input and feedback impedances using R-C networks offers 
an unlimited choice of equalizing transfer function for the 
synthesis. 

The synthesis of this particular system showed that very 
little improved performance could be obtained with the 
insertion of positive phase shifting schemes. It demon- 
strated the adequacy of simple proportional plus integral 
control. This transfer function can be written as 


E. oi 1 i rs +1 
= K (1 +~5) x (=+") (1) 


It can be generated in a single amplifier but is more ad- 
vantageously employed in the circuit of Figure 4. This 
transfer function can be written in several ways, such as 


os 1\K 
K,+—~, K 1+}; +1) 


All these functions are employed in various commercial 
controllers with the constants K and 7 variable. However, 
only the scheme given in Equation 1 offers a logical means 
of varying the constants for optimum performance. In 
this scheme the proportional gain and the integral time 
constant are separately adjustable. This enables the gain 


Figure 3. Exhaust Valve Control System, Schematic Dia- 
gram. 
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to be increased to the stability limit with no integra) 
action; that is, r = o. Then the integral time CONStant 
which should not greatly affect the high frequency Der 
formance can be brought in to the stability limit, The 
other schemes of adjustment which are not independey 
do not allow for the optimum stability except in Special 
cases. 

The analog scheme shown in Figure 4 allows for gain 
adjustment by varying the feedback resistor, R,. The in- 
tegral time constant can be varied with R,. Proper Belee. 
tion of these resistor values can provide a very large ag 
justment in either parameter. The proper apportionment 
of gain in the various elements is given numerical meg. 
ing by the calculations given in Appendix A for the System 
of Figure 2. It is necessary to include additional features 
for proper operation of the integrator. For tuning th 
system and for operation as pure proportional control, 
means must %e provided to short the integrating condenser, 
thereby making r = co. it is also necessary to limit the 
integrator voltage output so that at full closed or full ope 
valve position the integrator does not saturate. Note that 
the gain adjustment is prior to the integrator so as not tp 
interfere with these limits. 

Another function which can be conveniently accomplished 
as part of the computer is valve linearization. The cop. 
troller output signal, E,, (Figure 4) is proportional to 
area. If the valve has a non-linear area-position relatiop. 
ship, then insertion of a function fitter after the controller 
can be used to produce dA/dE, = const.* The use of 
analog components makes the combined functions of the 
proportional plus integral computation by operational am- 
plifiers and the linearization by a function fitter com. 
patible. 

Other functions such as interconnection of systems 
through algebraic computers or function generators are 
easily accomplished by use of the analog computer scheme, 
The flexibility afforded by the possibility of adding signals 
into the loop at any place is very advantageous for com- 
plicated interacting systems. 


OPERATIONAL FEATURES OF THE SYSTEM 

The preceding sections have discussed the features which 
each component of the control system must possess. This 
section will discuss those features which pertain to actual 
operation of the system. It involves the manual operation 
illustrated in Figure 1 by the input block (1). It is im 
portant that the system be dependable, that provisions be 
included to cope with emergencies and that operation be 
as simple as possible. 

In addition to the set point device, the operator’s console 
contains (1) a switch for selecting automatic or manual 
operation, (2) a null-detector which continuously compares 
the signal to the valve servo from the automatic system 
with that from the potentiometer used to manually position 
the valve, (3) potentiometer for manually positioning the 
control valve, (4) very accurate instruments to indicate 
the actual value of the variable being controlled, (5) and 
knobs to provide a wide range of gain and integral time 
constant adjustments. These items are conveniently lo 
cated to enable the operator to continuously monitor the 
entire operation. 

In order to describe the use of these operational features 
some of the procedures used in the existing control system 
for exhaust pressure in the Engine Test Facility are dis 
cussed here. The normal procedure is to start the plant 
with the control valves manually positioned. This enables 
the operator to slowly bring the test cell into operation, 
checking the shutoff valves, checking operation of the con- 
trol valves and the sensing system, before conversion t 
automatic operation. To achieve bumpless transfer from 
manual to automatic control the operator adjusts the auto 
matic setpoint (with the integral time constant set to 
infinity and a safe proportional gain) to null the null-detec 
tor. When this condition is established, the system is 
switched to automatic operation. The operator increases 
the gain until instability appears, then reduces it slightly. 
He then adjusts the integral time constant until the system 
again appears on the point of instability and then backs off 
slightly. The system is now tuned. The operator keeps 
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the null-detector nulled so that 
he can always revert to manu- 
al operation. 

In operation, it is desirable 
to keep the valves in a mid- 
position so that correction can 
be made in either direction 
without going full open or full 
closed. In ETF, where six sets 
of control valves are available 
this is accomplished very sim- 
ply (See Figure 3). Only part 
of the valves are connected to 
the automatic system at any 
one time, the number depend- 
ing on the flow conditions. The 
position of the remaining 
valves are manually modulated 
to keep those automatically 
controlled in a mid-position. 
When a known disturbance is 
to be introduced into the sys- 
tem, the automatically controlled valves can be manipu- 
lated into a near full-open or near full-closed position de- 
pending on the direction they must move to correct for the 
disturbance. One important advantage in this type of 
operation is that failure of the automatic system does not 
cause all the valves to open or close. This is very impor- 
tant in engine testing from a safety standpoint. Thus, the 
automatically controlled valves are used as a vernier with 
respect to all manually positioned valves. 

In engine testing it is important that the operating point 
be set accurately. This is accomplished with indicating 
instruments clearly visible to the operator. The instru- 
ment is not a part of the control loop... The operator 
adjusts the set point knob on the control system until the 
desired value is indicated. For this reason small in- 
accuracies in the sensing system for the controller are of 
no particular consequence. 

These operational features pinpoint the necessity for a 
very flexibility system. The operator can select the num- 
ber of valves to be automatically controlled, adjust gains, 
keep the valves in a mid-position, and easily convert from 
manual to automatic operation and the reverse. Extensive 
knowledge of control system technology is not necessary 
to insure proper operation. 


CONCLUSIONS 


The final result of the considerations discussed herein is 
a performance specification for procurement or manufac- 
ture. Such a specification is given in part in Appendix B. 
Alterations and additions are necessary, of course, de- 
pending upon the situation. The most important result of 
these considerations from a procurement standpoint is the 
division of the entire plant into (1) process, (2) control 
valve and (3) control system. The first is mechanical de- 
sign and construction. The second is a complete servo- 
actuated control valve having large power requirements. 
The third, the brains of the system, has relatively low 
power equipment and is in a field by itself. The unavail 
ability of any organization to supply all three of these 
functions makes it most desirable to specify the system 
In at least these three parts. Tremendous savings in cost 
can be obtained by this division. 

The responsibility for the performance of the controlled 
plant, using equipment procurred in this manner, rests 
with the operating organization. If this responsibility is 
given to a manufacturer or an outside consulting firm, 
then costs will be much higher. The outside group must 
thoroughly analyze the problem before specifying or manu- 
facturing equipment to meet performance specifications 
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This will greatly increase costs. Also, it will be natural 
to include a large contingency factor owing to additional 
responsibilities for equipment supplied by others. Even 
with the outside group assuming this responsibility, the 
contract must be monitored by the operating organization 
In order to properly monitor such a contract the operator 
must make a complete study of the problem. This means 
duplication of effort. Actually, the operating group can- 
not really shift this responsibility since the mere non- 
acceptance of equipment can result in delays of several 
years for systems of this size. This necessitates that 
either the operator establish a competent controls analysis 
group or engage one on a semi-permanent basis. 

The rational approach which this series of articles has 
presented is based on the operating organization assum- 
ing full responsibility for controlled plant performance. 
The operating organization is very familiar with the over- 
all objectives and the operating problems, and is in the 
best position to coordinate the control system design with 
the rest of the plant. The analysis and synthesis leading 
to final specifications for Engine Test Facility control sys- 
tems did not require a large engineering staff. Three 
engineers were involved part time over a period oi ap- 
proximately two years. Since the performance of the en- 
tire plant was dependent on the control system the ap- 
proach and the conclusions were discussed with several 
outside consultants. 


ippendix A: Numerical Gains of System Components 


The controller gain for optimum performance and sta- 
bility, as given in Article 4 of this series, is 


K 214 
. K.P 
This disregards any attempt at linearization Ky, with- 
out linearization, is 
K dA dA d@ i as d@ 
dE¢@ d@ dE¢ ? dE@ 
The value of Ky is a minimum when one 16 inch diameter 
valve is open 15 deg (K, 3.26 sq. ft. per volt) and a 
maximum when six 42 inch diameter valves are open 75 
deg (K, 354 sq. ft. per volt). The value of P, varies 


from 70 lbs/sq ft. to 2100 lbs/sq. ft Hence the gain must 
be adjustable from a value of 2.86 x 10“ to 0.94 if no use 
is made of linearization functions The controller gain, 
K., can be separated into two parts, the error system gain 
and the computer gain, K.K The transducer used was 
linear with 50 volts output at 2100 Ibs/ sq. ft. Then, K, is 














0.0238 volts/lbs/sq. ft. and K,. must vary from 0.012 to 39.5. 
A convenient range of adjustment might be from 0.01 to 
100. Such a range could most practically be accomplished 
by dividing the range into divisions, switching the input 
resistor of amplifier 1 for each division and using the feed- 
back resistor, R,, as a continuous adjustment. In this way 
resistance values would always be between 0.1 and 10 
megohms. Four convenient divisions are suggested, 0.01 
to 0.1, 0.1 to 1, 1 to 10 and 10 to 100. 

If the linearization devices were used the adjustment 
problem simplifies considerably. Then K, = 214/K, and 
Ky, is 


dA dA dg dKE¢ 


K, =4E, ~~ dg dEg ° dB, = constant 
Since any combination of the six sets of valves may be 


used on automatic, then Ky, = n —- where n is the 


“dE, 


number of valves being used. If — is just A,/50 v = 
A 

0.55 sq. ft/volt then K. = 390/n or 390 to 6.5. Using 
logarithms to base e for the logarithmic conversion and 
a maximum 50 volt output from the function generator, 
then K, = 6.5. Thus K, varies in six discrete steps from 
10 to 60. Now, if amplifier 4, Figure 4 is allowed a gain 
of 10, R, of amplifier one can vary from 0.5 to 10 megohms. 
Discrete steps can be used but it should be realized that 
the values calculated are not exact. However very good 
results have been encountered at the ETF using this some- 
what crude method of gain determination. 

The integral time constant is simply proportional to R, 
of amplifier 3 on Figure 4. If the loop can be closed at 
exactly 15 rad/sec, then R, = 1/1.5 = 0.67 megohms. A 
good adjustment range would be R, = 0.1 to 10 megohms. 
Discrete steps might also be used here. 

Appendix B: Example Procurement Specification 

1. General Provisions 

1.1 Use—This control system shall be used to control 
exhaust pressure, P,, in the process shown in Figure 4. 

1.2 Equipment—This system shall consist of all set-point 
devices, controller, computer components, relays, sensing 
elements and accessories required to achieve the per- 
formance and functional requirements set forth herein. 
The components of this computer shall be electronic analog 
type. The complete system is shown above the dashed 
line of Figure 4. 

1.3 Guarantee—The supplier shall be required to guaran- 
tee only the equipment supplied and its functic nal connec- 
tion to the process and valve actuator. Closed loop process 
performance will not be his responsibility. 

2. Technical Provisions 


2.1 Components—The supplier shall furnish the follow- 
ing basic components: 
. Fixed set-point selector 
. Variable set-point programmer 
. Error detector 
. Controller computer 
. Valve function fitter 
. Manual control selector system 
. Pressure sensing system with logarithmic converter. 
2.1.1 Fixed Set-Point Selector— This device shall be a 
potentiometer which provides an electral signal, E,. The 
magnitude of E, shall be consistent with the requirements 
of the error detector and sensing system output. The 
device shall have a calibrated knob and shall have a reso- 
lution of one part in one thousand. 


2.1.2 Variable Set-Point Programmer—The programmer 
shall generate a variable output voltage signal, E,’, from 
a curve drawn with conducting ink on ordinary graph 
paper. The requirements on the magnitude and resolution 
of E,’ shall be the same as on Ex. It shall be capable of 
following a sinusoidal function of frequency 1 cps and 
amplitude + 5% full scale with no more than 5° phase 
shift and its limiting velocity of either axis shall be greater 
than 10 inches per sec. 
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2.1.38 Error Detector—An electronic operational amplifier 
used as a summer, Amp. 1, Figure 4, shall be used for th, 
purpose. 

2.1.4 Controller Computer—The controller shall Provide 
proportional plus integral control according to the transfer 


function 
Oe... ( 2+") 
—!hC~; rs 








and with the circuitry shown on Figure 4. The gaip 
shall be partially accomplished by amplifier 4 and 
by the error detector, amplifier 1. Adjustable limiters 
switches must be supplied the integrator to prevent 
tion and to set 7. to infinity, respectfully. Actual 
troller response shall not deviate from the specified 
fer function by more than one db in gain and 5° in 
at a frequency of 100 rad/ sec. The parameters shal} 
adjustable over the range 


log pressure units 
10 < K, < 1000 - 


0.1<7.< 10 sec 


2.1.5 Valve Function Fitter—This device shall conver 
the command area signal, E,, to a command angular Posi- 
tion signal, Eg. The particular area-position relationship 
will be provided by the valve actuator supplier. The fune 
tion fitter shall be at least as adjustable as a 20 line seg: 
ment biased diode function generator having adjustable 
slopes and lengths. Once a function is set up, the dynamie 
response shall not deviate from the steady state relation 
by more than % percent at all frequency inputs less than 
100 rad/sec. The output shall be consistent with the de 
mands of the valve actuator system (Eg = 0-20 volts, 
output impedance less than 100 ohms). 

2.1.6 Manual Control Selector System—The requirements 
of this system are shown on the left of Figure 3. It shall 
consist of two manual potentiometers each with one part 
in 1000 resolution, six four position switches and a null 
detector connected between automatic and Manual 1 as 
shown. The output impedance of this system must be 
less than 1000 ohms. 

2.1.7 Logarithmic Pressure Sensing System—This system 
shall detect the pressure, P,, and provide an output signal 
proportional to the logarithm of P,. It may use a linear 
pressure transducer and function generator or any other 
approved scheme. The sensing element will be subjected 
to pressures 0 to 3000 psia and temperatures —70°F to 
500°F. The drift rate of the system shall be no more than 
0.1% of the reading per minute over this range. The 
frequency response of the unit from actual pressure to 
output electrical signal shall exhibit no more than 3 db 
attenuation and no more than 45° phase shift at a fre 
quency input of 10¢ rad/sec. The gain shall not exceed 
3 db at any frequency. The output signal, E,,, shall be 
consistent with requirements of the error detector. 

2.2 Overall Requirements—The performance of the com- 
plete system shall meet the requirements of this paragraph, 
which take precedence over those of paragraph 2.1. 

2.2.1With the valve and sensing system disconnected from 
the control system, but with connection made through ap- 
propriate gain from E¢ to E,, and with any fixed value E,, 
the outout Eg shall not deviate from its set value by more 
than 0.1 per cent Eg over a period of one hour. 

2.2.2 With the valve disconnected from the control system 


"sq. ft. valve area 


the phase shift and attenuation of mand (jw) shall not de 


1 
part from the values calculated from the transfer function 
by more than 10° and one db. at a frequency of 15 rad/see. 
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Figure 1. (Left) The weight composition of the additive in the main stream is 
controlled by an infrared analyzer. Figure 2. (Right) Signal flow block diagram. 


Dynamic Analysis 


of a Composition Control Problem 


Frequency-response computational techniques are being used 
to solve an increasing number of problems in process control. 
This article describes an example using an infrared composition 
analyzer as the primary measuring device. Sample line dead 
time constitutes the dominant dynamic factor for this system. 


by David M. Mraz and Carl W. Sanders 


Engineering Department 


Introduction 


THE FREQUENCY-RESPONSE approach to the solution 
of chemical processing control problems is being used to 
advantage to increase the utilization of infrared and ultra- E. I. duPont deNemours & Co., Inc. 
violet analyzers for continuous process stream control. It a f 
is the objective of this paper to describe how one of these Wilmington, Delaware 
applications was evaluated while still in the planning stage 
to eliminate the need for costly plant trial-and-error tests 


Engineering Service Division 


to obtain a satisfactory design. This problem was selected : : ; 
. . ae ip 2 : , an appreciable delay between the point of mixing and the 
for description because it demonstrates four major points: , > . ’ 

point of measurement nor a significant holdup volume 
1. Frequency-response techniques are being used effec- An infrared analyzer measured the weight composition of 


tively at the application as well as research stage of the stream. See Figure 1 for details of the installation. 
instrument engineering. The composition of the main inlec process stream was 

2. An increasing number of the more advanced composi- subject to slow variations; however, the flow rate changed 
tion analyzers are being used for critical control loops. rapidly through wide limits. 

3. The delay time in the transportation of the sample to The process was in operation; however, the performance 
the analyzer must be considered when designing a con- was not satisfactory. Prompt action was required to mini- 
trol system for optimum performance. mize the time before the condition was corrected. An alter- 

4. The time response for a non-minimum phase control native control system or major process change would be 
system (one in which an appreciable amount of dead required if the desired performance could not be obtained 
time is present) can be obtained with facility using a using the proposed system. The problem was to determine 
standardized digital computer program as a rapid con- if the weight composition would remain within the product 
version technique. tolerances during recovery excursions caused by a change 

in throughput from 50,000 lb/hr to 35,000 lb/hr 


Description of Problem 
A conti ; Means of Solution 
A continuous flow process required the weight composi- 
tion control of an additive in the main process stream. The The proposed system was studied and it became apparent 
addition took place in a pipeline in which there was neither that the necessary data were available without resorting 
ove to field measurements. The major steps involved in ob- 
* taining the solution to this problem were: 
Based on a presentation at the th Annua & Inctrument-Aut _ es 4 I 
Conference & Exhibit. New Yor tw C a i ae otf R The signal flow diagram was established 
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. 


2. The open-loop transfer function for each block in the Steps 1 and 2 are shown in final form in the signal flop 
signal flow diagram was determined. diagram, Figure 2. The values for the transfer function as 
3. The block terms were combined to obiiin the open- of each block were obtained by either measuring the Dhygi. 
loop system transfer function. cal constants of the system (e.g., pipeline size, ete.) » res 
4. Open- and closed-loop regulation frequen’y responses using reference-file frequency response curves for instr, , 
were plotted. ment components. The details of determining the trang. * 
5. The frequency-response regulation curves were con- fer function of each block are contained in Appendix j ab 
verted to the equivalent time response curve. It will be noticed that in the signal flow diagram, the only do 
dynamic terms appearing are the analyzer sample ling “ 
dead time and the reset action in the controller. The tt th 
tenuation and phase shift curves for all frequency-sengiti, 7 
components are shown in Figure 3. The sample dead time . 
of 0.17 min is shown to completely dominate the systen, B 
since it causes a 180° phase shift at the lower frequencig “= 
before the valve and analyzer can have any appreciable jp. ; 
fluence. For this reason, the phase shift of the analyse be 
Noo and valve were converted to an equivalent dead time in th th 
B - Valve 8 Positioner ™ frequency range encountered. . . 
Dates The rate at which the sample line dead time causes th p 
: phase angle to shift is the indication for setting this limit 
on the frequencies of interest. By a graphical approxim, C 


me) tion, the equivalent dead time contribution of the val» 


and analyzer was found to be 0.012 min. The attenuatig 


—.—- NN eee) a 
10.0 1000 1000.0 of the valve and analyzer was also included. The atteny q 
( 
( 
( 


Frequency, rad./min 





tion of these elements results in the closing of the envelope 
, shown in the regulation curves (Figure 6). 

Figure 3. Frequency response curves show the dominance 
of the sample line time delay. 

Open-loop Response 


The open-loop transfer function for the entire system jg: | 


,, 


Z, ies Ts + 1 — 
EO = 9-565 K, Ts e (1) 


The controller reset term is calculated by adding a 
additional —10° phase shift where the total open-loop phase 
shift is —130°. See Fig. 4. The value of T is found to b 
0.4 minutes. The open-loop response, 





4] y Le 
@ Z a: 0.48 +1 , 
@® — = 0.565 K. |, : Ee ~0. 185 (2) 
_ E 0.48 
° 
a) is now completely plotted, shown in Figure 4. The open- 
c loop phase angle versus magnitude ratio is plotted as Fig, 
— 5, and the 2 db Nichols curve overlayed to get both the 
&§ closed-loop response and the allowable system gain. The 
= allowable system gain is found to equal —5.2 db, which 
: = means a controller gain, Kg = 0.975. This is a propor 
6 = tional band equal to 102 per cent, which represents a prac 
= ao tical value for this system. 
— 
| 
2 Closed-loop Response 
= The regulation closed-loop response is 
1.0 ie) 100 Z 0.0017 
Frequency, rad./ min Y “1 + 0.557 048 + 1 chee (3) 
0.48 


Figure 4. Plot of open-loop attenuation and phase shift. In this form the expression is not readily handled by the 


graphical techniques used thus far. The object is to re 
write the equation so that it fits the form 


Z 1 KG (4) 
lle [xe] E + xa | 


and can be manipulated with the aid of the Nichols curves. 


sy setting 
048 + 1 . 
KG = 0.55 : ; e€ ~0.188 (5) 
the regulation equation now becomes 


ae Z 0.48 KG (6) 
Nichols) Curve Overlay Y ’ 322 (0.48 +. l)e 0.188 1 4. KG 
+ zero y 
4 y 


db 


The closed-loop response of the last expression in equa 
tion (4) is already available from the Nichols curves 
overlay on Figure 5. By graphically combining the re 
50 _— 30 : mainder of the equation, the regulation closed-loop fre- 
Open Loop Phase Angle, degrees quency response of the entire system is obtained. The final 
result is shown in Figure 6. The calculations must still 


. 2 . include the translation of the frequency response into the 
ore 5. Plot of attenuation versus phase shift for open time domain. 
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Time Response Curves , . 
For this application it was desired to obtain the time 
ponse curve for the most severe process transient. 
Tet use of inverse Laplace transformation, use of avaii 
ble semi-quantitative methods, and other methods avail- 
: could not readily be used in this case due to the 
a coos of the dead time. A Fourier series expansion 
chosen as the mathematical method for transforming 
the frequency-response solution into the time domain solu- 
tion. A card-programmed calculator was used to determine 
the transient of a step change from 50,000 lb/hr to 35,000 
Ib/ar. The results of this conversion are shown in Figure 
7. The curve marked “reasoned” was obtained by com- 
puting the transient which must exist for the step change 
during the period of 0.18 min when no control action can 
pe taken because of the dead time. The difference between 
the calculated and “reasoned” transient is attributed to the 
contribution of higher harmonics not included in the com- 
puter program. 
Conclusions 

This analysis showed that the control system required 
additional compensation in order to meet the process re- 
quirements. Since the dominant upset resulted from a 
change in flow rate, a ratio flow control system reset by the 
composition controller was used to obtain the necessary 
control performance. 

As process holdup time continues to be reduced, the sig- 
nificance of the sampling time delay becomes an increasing- 
ly important factor in overall quality of process control. 
The control system engineer should consider this factor, 
when applicable, to insure optimum control performance. 





APPENDIX |! Nomenclature 
base of natural logarithm (2.718) 





é¢ = 

E = error signal between Z, and Z, in psi equivalent to 
weight concentration 

G = operational calculus term representing the dynamic 


gain factor of a general transfer function 


K = operational calculus term representing the static 
gain factor of a general transfer function 

K, = the static gain of the controller in psi/psi 

P, = the output pressure from the controller in psi 

Q = total flow of the main process stream in lb/hr 

s = Laplace notation 

| = period of the square wave used in determining w, for 
Fourier series expansion in minutes 

Y = total rate of additive in process stream, lb/min 

Y, = rate of additive in process stream carried over from 
previous processing step, lb/min 

Y, = rate of additive entering the process stream through 
the control valve 

Z = weight concentration in the process stream, per cent 

Z = weight concentration at the analyzer sample cell, 
per cent 

Z, = weight concentration at the output of the analyzer, 
psi equivalent to weight concentration 

Z, = reference or set point of weight concentration in 
psi equivalent 

w, = fundamental frequency selected for Fourier series 


expansion, rad/min 
T = reset time in controller, minutes/repeat 


APPENDIX I! 
A. Transfer Function for Sample Line Dead Time. 
10 sec. or 0.167 min delay time 
Z’ 
>= 
B. Transfer Function for Analyzer. 
100 per cent ~ 0.65 wt. per cent additive, based on 
a nonlinear calibration curve in the 0.30% region. 








e-? 1678 


“4, 1056 psi 
ye er a fraction 


The attenuation and phase shift contribution for the 
0.7 sec. time constant of the analyzer is plotted di- 
rectly in Figure *. 

C. Transfer Function for Valve. 
Linear trim. One-half of additive enters the process 
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Attenuation, 


AE 


Frequency, rad./ min. 


Figure 6. Plot of closed-loop attenuation and phase shift. 


Dre l(oreliohi-te 
Reasoned 


Wt %-Additive in Process Stream 


4 6 
time, minutes 


Figure 7. Plot of transient response to step change in 
throughput from 50,000 Ib/hr to 35,000 Ib/hr. 


stream through the valve. Valve sized to pass re- 
quired maximum flow at 60 per cent open position. 
P. lb/min 
- 0.18 - 
Fe psi 
The attenuation and phase shift contribution for the 
valve are plotted directly in Figure 3. These values are 
obtained from file curves for positioned valve of this type. 
D. Transfer Function for Process. 
Instantaneous mixing. When Y<<Q, 
’; Y _ . 
Z=-——. For the conservative case, when the 


Q 


throughput is 35,000 lb/hr A wt fraction 


0.0017 — . 
lb/min 


E. Transfer Function of Control Action Proportional Plus 


Reset. 
P. . TS + ] 
g= K.[~n—| 


F. Fourier Series Expansion for Time Domain Solution. 


F(t) 4 A, ” 
ns > » sin (Nw,t + 6,) 


n SS irr a= £3 


w, is the fundamental frequency where T is the period 


of the square wave. 2 
w oa 
I 
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907. “THE SYSTEMS CONCEPT: INTEGRAT- 
ING ECHELONS OF ENGINEERING 
ENDEAVOR,” Arthur Robinson ; 
Auto. Control, Vol. 5, No. 1, pp 18-21, 
July, 1956. A discussion of the systems 
engineering approach from conception to 
execution at the production level. 

908. “SUCCESSFUL SATELLITE ORBIT 
WILL EXTEND CONTROLS,” Milton W. 
Rosen; Auto. Control, Vol. 5, No. 1, pp 
22-24, July, 1956. The role of control in 
the forthcoming satellite program is ex- 
plained and problems of launching and 
flight are discussed. 

909. “UNSOLVED PROBLEMS IN MISSILE 
CONTROL TECHNOLOGY,” Auto. Con- 
trol, Vol. 5, No. 1, pp 25-28, July, 1956. 
A collection of interesting questions put 
to experts in the missile field. Two com- 
mon themes appearing in the questions are 
those of systems concepts and high guar- 
antee of reliability in operation. 

910. “MAGNETIC CORE COMPONENTS FOR 
DIGITAL CONTROL APPLICATIONS,” 
Auto. Control, Vol. 5, No. 1, pp 34-40, 
July, 1956. Among topics in article are 
computation, quantized counters, square 
ferrite core memories, coincident-current 
magnetic memories, non-square ferrite 
cores and ferro-resonance. 

911. “ECONOMICS OF AUTOMATION,” A. E. 
Puutio; Automation, Vol. 3, No. 3, pp 
26-32, March, 1956. Article points up fac- 
tors which influenced accounting, design 
and production as a result of automa- 
tion. Several bar charts and graphs are 
included. 

912. “CAN COMPUTERS CUT YOUR 
COSTS?” Ned Chapin; Automation, Vol. 
3, No. 3, pp 45-51, March, 1956. Author 
gives several common-sense approaches to 
evaluating investment in computers. One 
point emphasized is difference between 
amortization and operating costs. Con- 
cept of “adverse minimum” and problem 
of high obsolescence rate of computers is 
brought to light. 

“CONTINUOUS GAGING IN STEEL 

MILLS PRODUCES PROFIT,” A. S. 

Urano; Automation, Vol. 3, No. 3, pp 

52-57, March, 1956. Hot strip and cold 

strip gaging by x-ray and Beta-ray sys- 

tems is discussed. Schematic diagrams 
are given for both coarse and vernier au- 
tomatic gage control schemes. 

914. “PLANNING AN AUTOMATIC PLANT,” 
L. V. Wise; Automation, Vol. 3, No. 3, 
pp 62-70, March, 1956. Article describes 
set-up of proposed automatic plant de- 
signed to produce large quantities of 
high-accuracy quartz crystals in varying 
frequency ranges. Etching, x-ray sort- 
ing, base plating, frequency checking and 
sealing techniques are included. 

915. “SIX INDUSTRIAL USERS SIZE UP 
AUTOMATIC DATA LOGGING,” Con- 
trol Engng., Vol. 3, No. 7, pp 69-72, July, 
1956. Topics of this report include re- 
cording, centralized control, reasons for 
automatic logging, preparation and pros- 
pects for automatic logging. 

916. “NEW CONTROL COMPONENTS: NON- 
LINEAR CERAMIC DIELECTRICS,” 
Norman Rudnick, Glenn Howatt; Control 
Engng., Vol. 3, No. 7, pp 73-79, July, 1956. 
Authors discuss dielectric amplifier which 
has advantages of small size, light weight, 
low power consumption and higher fre- 
quency response. Disadvantages include 
need for r-f power source and temperature 
restrictions. The dielectric’s hysteresis 
loop also makes ferroelectric memory pos- 


sible. 

917. “A GUIDE TO APPLYING RESISTANCE 
POTS,” Hollis L. Gray, Jr.; Control 
Engng., Vol. 3, No. 7, pp 80-93, July, 
1956. Article on application of poten- 
tiometers shows varieties, characteristics, 
system functions and check list of selec- 
tion factors. Eight references and three 
specification references. 

918. “CASCADE CONTROL SYSTEMS,” Nor- 
man W. Gollin; Control Engng., Vol. 3, 
No. 7, pp 94-98, July, 1956. Cascade con- 
trol systems, where adjustment of set- 
point of a control loop by means of an- 
other measured variable, are analyzed by 
block diagrams utilizing transfer func- 
tions. Author shows how raising natural 
freq y speeds recovery in two time- 
constant system. Ten references. 

919. “LET’S LOOK AT THE AVAILABLE 
BUSINESS DATA PROCESSORS,” James 
Gibbons; Control Engrg., Vol. 3, No. 7, 
pp 101-111, July, 1956. A review article 
listing characteristics of available and 
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planned business data processing machines. 
These include both magnetic tape and 
peripheral (punch cards, paper tape, print- 
er) equipments. Seven references. 

920. ““VAPOR-PRESSURE ANALYZER 
COMPUTES LIQUID CONCENTRA- 
TION,” L. Griffith; Control Engng., Vol. 
3, No. 7, p 114, July, 1956. Two trans- 
ducers, one pressure and one temperature 
type, convert process variables into re- 
sistances. An expression is developed to 
approximate the equilibrium data curves 
and utilize the electrical quantities gen- 


erated. 

921. “THE SIMPLE BRIDGE CAN SOLVE 
EQUATIONS,” William M. Pease; Con- 
trol Engng., Vol. 3, No. 7, p 117, July, 
1956. Applications given for use of 
Wheatstone Bridge as a simple computer. 
One example is solution of distance be- 
tween two points in spaces using X, Y, 
Z orthogonal coordinate terminology. 

922. “ELECTRONICS FOR THE PROCESS 
INDUSTRIES,” John M. Carroll; Elec- 
tronics, Vol. 29, No. 5, pp 138-145, May, 
1956. Author outlines electronic measur- 
ing and controlling equipment used in 
process industries. Applications include 
thermocouple slide-wire potentiometers, 
gas analysis equipments, automatic x-ray 
spectrometer, liquid level (capacitance) 
units, polarographic and redox equip- 
ments, and logging equipments. 

923. “TRANSISTOR CIRCUITS FOR DIGITAL 
COMPUTERS,” D. E. Deuitch; Electron- 
ics, Vol. 29, No. 5, pp 160-161, May, 1956. 
Circuits are given for two-input and gate, 
four-input or gate, flip-flop, counter, pulse 
amplifier and _ shaper. Point contact 
transistor circuits are also shown for a 
flip-flop and 500 k-c counter. 

924. “TV MODULATION INDICATOR USES 
ELECTRONIC CHOPPER,” Edward M. 
Tink; Electronics, Vol. 29, No. 5, pp 172- 
173, May, 1956. Unit described uses multi- 
vibrators instead of mechanical vibrator 
for interruption of transmitter videa out- 
put to obtain modulation reference check. 

925. “BEVATRON-FREQUENCY MEASURE- 
MENT SYSTEM,” William M. Brobeck 
and Warren C. Struven; Electronics, Vol. 
29, No. 5, pp 182-187, May, 1956. Instru- 
ment described uses digital methods to 
measure bevatron magnetic-field frequency 
in range between 350 ke and 2500 kc. 
Novel bar-graph cathode ray display shows 
deviations from calculated frequencies. 

926. “CONTROL VALVES,” C. S. Beard; In- 
struments & Automation, Vol. 29, No. 1, 
pp 72-73, Jan., 1956. Opening article in 
series on very important building blocks 
of process control systems. Author dis- 
cusses basic philosophies of manual opera- 
tion and manual remote operation valves. 

927. “DIGITAL AUTOMATION,” Martin L. 

Klein, Frank K. Williams, Harry C. Mor- 

gan; Instruments & Automation, Vol. 29, 

No. 1, pp 74-77, Jan., 1956. Reader is in- 

troduced to technique of linear program- 

ming. Diagrammatic tables and mathe- 
matical model are among details given. 

“LARGE-PROBLEM SOLUTIONS AT 

PROJECT CYCLONE,” A. Karen and B. 

Loveman ; Instruments & Automation, Vol. 

29, No. 1, pp 78-83, Jan., 1956. Report 

on analog-computer set-up required for 

problems involving up to 300 operational 
amplifiers. Symbology, simulation, prob- 
lem preparation, problem execution, and 
conclusions on large-scale installations. 

Four references. 

929. “ELECTRONIC CIRCUITRY,” Milton H. 
Aronson, and Chas. F. Kezer; Instruments 
& Automation, Vol. 29, No. 1, pp 84-85, 
Jan., 1956. Three more basic circuits 
given by authors are 1000-volt regulated 
power supply, triple-coincidence circuitry, 
and wide-range (20 to 90 ke) multivi- 
brator. Circuit values are supplied in 
ample detail. 

30. “ELECTRIC CONTROL OF OPEN 
HEARTHS,” A. K. Bayles and D. H. Stan- 
ton; Instruments & Automation, Vol. 29, 
No. 1, pp 86-90, Jan., 1956. Systems 
analysis is presented for modern open- 
hearth furnace. Variables under control 
include furnace pressure, fuel-air ratio, 
roof temperature, oil-stream ratio, oil-gas 
ratio, total BTU input and furnace re- 
versal. Each variable and its associated 
control loops are discussed thoroughly. 

931. “INSTRUMENTATION OF A NEW 
STEAM-GENERATING FACILITY,” Fred 
Hicks; Instruments & Automation, Vol. 
29, No. 1, pp 92-96, Jan., 1956. Novel 
plant for burning blast-furnace gas, coke- 
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= 
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oven gas, or pulverized coal] ; 
Fuel-blending controls are discs 
control loop diagrams are given, ™ 

932. “DEVELOPMENTS IN ORIFICE 
MEASUREMENT,” Richard M. yout 
Instruments & Automation, (sca 
29, No. 1, pp 108-109, Jan., 1956 ) 
view article summarizing ‘history An 
theory-equations and present state’ hr 
art of inferential flowmetering } Ot the 
Author speculates on future dey, Orig 
as they regard standards of varia 
tering and gas associations. » 

933. “THE LOS ALAMOS HUMAN 
ER,” Ernest C. Anderson, Rou 
Schuck, James D. Perrings, and W. : 
H. Langham; Nucleonics, Vo}, 14 Nee 
pp 26-29, Jan., 1956. Unique g : \ 
tector-counter provides device for 
termining body potassium activity to 
in 100 seconds. Human subject is is 
ly “rolled” on sling into counter 
contains 140 gallons of scintillator ata 
photo multipliers. Fifteen referen . 

934. “GLASS DOSIMETRY,” S. Davison, & 
Goldblith, B. E. Proctor; Nueleonics, Ya 
14, No. 1, pp 34-39, Jan., 1956, . 
studies made on _ silver-phosphate 
Topics include temperature affects 
irradiation heat-treatment stabilizetin 
calibration, and high-temperaiure — 

ci i eens ererenems. = 

ees > ULATE GA 
DIATION INDUCED IN REACTOR Re 
TERIALS,” C. D. Bopp and 0. Sisman: 
Nucleonics, Vol. 14, No. 1, pp 46-50 Ja. 
1956. A very comprehensive trea _ 
on finding gamma activity induced in me 
actor engineering materials. 
working equations and practical] examples 
are given. Seven references. 

936. “INEXPENSIVE PULSE GENERATOR” 
tugene T. Patronis, Jr.; Nucleonies, Vo 
14, No. 1, p 52, Jan., 1956. W cost 
pulse generator features pulse repetition 
rates of 20, 90, and 180 per see, Pulse 
widths from 0.1 to 1 microsec., and am. 
plitudes of 0 to 1 and 0-11 volts. 

937. “DEVELOPMENT OF A_ VIBRATING 
COIL _ MAGNETOMETER,” D. 0. Smith: 
Rev. Sci. Instr., Vol. 27, No. 5, pp 2%. 
268, May, 1956. Instrument describej 
measures the magnetization of small sam. 
ple of magnetic material by converting 
dipole field of sample into a-c signal, 
Measurement is continuous and design js 
such as to furnish one percent accuracy 
for saturation moment of 1.5 mm diame 
ter nickel sphere at room temperature. 

938. “RESPONSE FUNCTION OF NAL(T 

SCINTILLATION COUNTERS,” Martin 

J. Berger and J. Doggett; Rev. Sci. Instr, 

Vol. 27, No. 5, pp 269-270, May, 1956. Re 

sponse function of NaI (TI) scintillation 

has been calculated by Monte Carlo meth- 
od. Results given in article are set 
in terms of photofraction or ratio of the 
area under the photopeak to the total 
area of a scintillation spectrum. 

“MAGNETICALLY OPERATED VACU- 

UM VALVE,” P. Fisher; Rev. Sci Instr. 

Vol. 27, No. 5, pp 271-272, May, 1956. 

Magnetic vacuum valve described for iso 

lating vacuum system from mechanical 

vacuum pump. Features are low cost, 
low power consumption, simplicity and 
reliability. 

940. “CLOUD CHAMBER FOR COUNTING 
NUCLEI IN AEROSOLS,”  Bernari 
Saunders; Rev. Sci. Instr., Vol. 27, No. 
5, pp 273-277, May, 1956. Cloud chamber 
measures either absolute or relative com 
centration of nuclei in an aerosol. 
volume-defined and pressure-defined types 
of expansion cloud chambers were formed 
to work satisfactorily, and apparatus will 
operate continuously on a_ one-minute 
cycle. 


941. “ELECTRONIC WATTMETER WITH 
WIDE FREQUENCY RANGE,” T. J. 
Schultz; Rev. Sci. Instr., Vol. 27, No. 5, 
pp 278-279, May, 1956. Novel instrument 
has been constructed to give pointer it 
dication of the average product of two 
electrical signals in a-f range. Frequency 
response is flat to plus or minus 0.17db 
between 20 and 20,000 eps. 

942. “DETECTION OF CHARGED PAR 
TICLES WITH GAS SCINTILLATION 
COUNTERS,” Ralph A. Nobles; Rev. 
Instr., Vol. 27, No. 5, pp 280-283, May, 
1956. Results of study made concerning 
pulse heights obtained from alpha par 
ticles in a gas scintillation counter using 
argon, krypton, and xenon. Measure 
ments made by direct view with RCA- 
6342 tube as well as with aid of quarter 
phenyl wavelength shifter. 

943. “FAST RISE PULSE GENERATOR 
WITH HIGH PULSE REPETITION FRE 
QUENCY,” Clifford G. Dorn; Rev. Se: 
Instr., Vol. 27, No. 5, pp 283-284, May, 
1956. Mercury selector switch modifics 
tion by using high-frequency technique 
provides fast rise time pulse genera 
with high pulse repetition rates. 
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ATTENDANCE BY NATION’S PRIME USER MARKET 





Those who specify, purchase, use and allocate funds for instruments and auto- 
mation equipment attend the Annual ISA Instrument-Automation Conference 
and Exhibit. Nowhere else can they see the hundreds of new developments in 
equipment and application, hear the foremost technical papers in the field, and 
participate in educational activities under direction of experts. Make your plans 
now to attend the most comprehensive instrument-automation event in 1957— 
the 12th Annual ISA Instrument-Automation Conference and Exhibit, Cleve- 


land, September 9-13, 1957. 


FOR EXHIBIT SPACE CONTACT 





Fred J. Tabery, Exhibit Manager 
3443 So. Hill St., Los Angeles 7, Calif. 


FOR CONFERENCE INFORMATION CONTACT 





Wm. H. Kushnick, Executive Director 
313 Sixth Ave., Pittsburgh 22, Pa. 
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Shown discussing the IGY Sessions (above left) are W. A. Wiidhack of NBS who served as program conductor; 
Robert T. Sheen of Milton Roy Co. and 1956 President of ISA; and Dr. Elmer W. Engstrom of RCA and General 


Chairman of the ISA New York Show. (Above right), 


Dr. A. V. Astin, Director of the National Bureau of Stand- 


ards and a speaker at the IGY Sessions, examines the earth satellite model on display at the New York ISA Show. 
Observing is Capt. B. G. Wade, Commanding Officer, O & R Branch, New York City, in charge of the Navy ex- 


hibit at the ISA New York Show. 


ISA Serves the Instrument-Control Field 


A Report on the 11th Annual ISA Jnstrument-Automation 
Conference & Exhibit at the New York Coliseum, Sept. 17-21. 


Each year the JSA Show gets bigger and better and the 
11th Annual New York Show was no exception. Practically 
every visitor and exhibitor had nothing but praise for the 
Exhibit, and the outstanding contribution that this “Indus- 
try Show” makes to the instrument and control field. 
According to exhibitors, the quality and quantity of atten- 
dance at this event surpassed all previous meetings. This 
verifies the continued expansion of industry demands for 
automation equipment and information. 


Over 30,000 persons registered and attended during the 
week. Many attended the Exhibit and Conference activities 
several times. Statistics indicate that major blocks of at- 
tendance came from the aeronautical industry; chemical, 
petroleum and processing industries; and equipment manu- 
facturers. 


By occupations, engineers and technical personnel com- 
prised over half the attendance, including research, design, 
instrument, chemical, electrical, mechanical, consulting and 
development engineers. It is significant to note that more 
than 10 percent of the attendance were members of top 
management, apparently surveying the field. 


That the progress of automatic control now attracts na- 
tionwide general interest is evidenced by news stories of 





the ISA Show which appeared in the New York Times, 
Heraid Tribune, Wall Street Journal, and photo releases, 


IGY Earth Satellite 

The top attraction at the New York ISA Show was the 
first public exhibit of the earth circling satellite by the 
Office of Naval Research. The simulated operation of a 
full-scale model attracted newspaper reporters, news-reel 
cameramen, photographers, feature writers, technical per 
sonal and regular Show visitors. This exhibit was one of 
several by the Navy, National Bureau of Standards, other 
government agencies, and private contractors in the field of 
missiles, aircraft, Project Vanguard, and nuclear energy. 
In addition, 16 technical papers were presented by top-level 
authorities concerning various scientific aspects of the IGY. 


Exhibits 

Perhaps the most significant impression from the more 
than 400 exhibits was the complexity and wide variety of 
automation equipment available to industry. While the 
instrument and control industry is moving from the com 
ponent to the system stage, there were many hundreds of 
new and redesigned items of automation hardware on dit 
play. Companies that have been in this field longer showed 
more systems of combined components or talked about com 


Consolidated Edison 
Co. hosted this 
group of ISA mem- 
bers at its Water- 
side Fuwer Station 
as art of three 
plant tours held dur- 
ing the Annual ISA 
Shov,, Other plants 
toured by ISA mem- 
bers were P. Bal- 
lantine & Sons 
Brewery, and _ the 
American Telephone 
& Telegraph Com- 
pany’s Long Lines 
Dept. 
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yOsT TALKED ABOUT 


. continuous stream analysis 

. systems enginnering 

_ excellence of exhibits 

_ continued electronics advance 
. computers in process control 


. data handling equipment 








plete packages of products and services to meet customer 


New entries into the field displayed individual com- 


ponents and seemed to be exploring the market. To users 
with a once-a-year view, there was evidence of considerable 


improvment in design, including simplicity, space-saving, 


F ease of maintenance and flexibility for varied applications. 


On pages 406, 467 and 468 are shown a number of out- 
standing new products on display which offer promise for 
wide application. Other significant booths at the New York 
[8A Show were — The Beckman multi-exhibit which dis- 
played their concept of the development of the automatic 
plant from design to operation with measurement, data 
handling, computer operation and control plus top manage- 
ments tie-in. The Hot Spot Detector booth exhibited an- 
other example of a packaged unit-an automatic multi-point 
temperature scanning system. Stream analyzers of the 
Arnold O. Beckman Co. attracted considerable attention. 
Reliance Electric and Manufacturing Co. displayed a prob- 
able new concept in flow control with a motor control sys- 
tem in operation on a continuous flow process. 


Trends from the ISA Show 

The most significant trend of the New York Show is the 
awareness of industry in general that the instrument and 
control industry offers a great variety of automation hard- 
ware and application knowledge, primarily in the process 
industries. The gap between military and industrial appli- 
cation is apparently closing. This leads logically to more 
serious consideration of systems engineering, in which the 
user specifies performance not hardware, with confidence 
that engineering know-how and equipment is available to 
accomplish the objective. At the same time, experts agree 
that automation can be “over-sold” to management because 
engineers are not being trained fast enough to handle the 
assignments thrown to engineering groups. 

For the first time, two instrument companies announced 
complete systems engineering service at the New York 
Show. Daystrom Systems Division of Daystrom, Inc., an- 
nounced a complete packaged service from design to plant 


Part of the overflow crowd which attended this special luncheon following the Management Symposium at the 
New Yorker Hotel. Congressman Wright Patman (D. Tex.) was the featured speaker. Panel members during 
the Management Symposium on Management Planning for Instrumentation and Control were R. P. Genereaux 
of E. Il. du Pont de Nemours, R.F.C. Simpson of British Petroleum, M. D. Whitaker of Lehigh University and 


Dr. Ewing of RCA. 
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General view of the ISA Exhibit at the New York Coliseum. 
This was the largest exhibit of instruments and automatic 
control equipment in the world. Over 400 of the nation’s 
leading manufacturers exhibited millions of dollars worth 
of new instruments and contro! equipment. 


operation, including trained personnel. Panellit Service 
Corp. of Panellit, Inc., announced a similar complete service 
including training of technicians and establishment of oper- 
ating procedures. 

In specific fields, automatic continuous process stream 
analyzers received much attention at the Show and technical 
sessions. Data handling equipment and information sys- 
tems were very much in evidence with emphasis on digital 
readout. The tremendous interest in data handling was 
evidenced by the high turnouts for the Data Handling 
Workshop. 

The role of computrs in process control and the auto- 
matic factory was a popular subject both in technical 
sessions and on the Exhibit floor. At the computer sessions, 
authorities in the field discussed pros and cons of integrat- 
ing the computer into process control and the philosophy 
required to analyze each individual problem. 

Thanks go to the New York Host Committee volunteer 
photographers under the chairmanship of Chester Burke of 
the M. W. Kellogg Co., for their assistance in covering the 
New York ISA Show. Serving on the committee were: J. 
H. Chizmarit, Pat Ludorf, Ellen Usher, Warren Jones, 
George Platt, Oscar Einhorme, R. B. Bunnell, Austin Lyon, 
Earl Lundstrom and Miss J. E. Clark. 

Turn to pages 466 through 475 for additional news on 
New York Show activities. 
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Barton Continuous Integrating Flow- 


meter. Of unusual importance to gas-dis- 
tribution, pipeline and power-plant engi- 
neers was a new continuous-integrating flow- 
meter, combining the Barton bellows dif- 
ferential-pressure unit with the Librascope 
pressure-compensated flow computer. Using 
the principle of pressure compensated dou- 
ble integration, the computer extracts the 
square root and continuously integrates 
both differential and static pressures. Avail- 
able for differentials from 0 to 20” W.C. to 
0 to 50 psi, static pressures to 6000 psi. 


Consolidated-Phillips Refractometer. 
Extending the current interest in stream 
analyzers was a redesigned Process Re- 
fractometer displayed by Consolidated 
Electrodynamics Corp. The entire unit is 
housed in a pressed steel bell providing ex- 
plosion proofing in Class 1, Group-D haz- 
ardous locations. The refractometer meas- 
ures refractive-index differences between a 
sealed-in standard and a sample contin- 
uously drawn from a process stream. Re- 
fractive index directly indicates relative 
composition changes in binary mixtures 
plus or minus from a midscale setting. 





Davis Portable Gas Alarm System. 
In the Davis Emergency Equipment Co. 
display, much interest was shown in a new, 
portable, explosion-proof combustible gas 
alarm system which provides both visual 
and audible “high-gas” signals. The in- 
strument takes continuous gas samples by a 
self-contained, motor-driven pump and indi- 
cates gas concentration on a scale cali- 
brated 0 to lower explosive limit. It fea- 
tures visual and audible “high gas” signals 
and operates with an automatic “high gas” 
reset and a built-in trouble indicating cir- 
cuit. 


Conoflow All-Electric Valve Actuator. 
Operating solely from electric power, the 
new Conoflow Corp. attracted 
much attention. This new all-electric ac- 
tuator makes possible 100% electrical con- 
trol loops. The actuator accepts d-c in- 
put signals with a minimum change of 4 
ma for full stroke. Input suppression is ad- 
justable 0 to 4 ma. Stroke ranges from 
4” to 3” at speeds up to 8” per minute. 
Maximum thrust is 500 pounds, with sensi- 
tivity 42% of full scale, and frequency re- 
Will operate in tempera- 


10°F. 


actuator 


sponse 4 cps. 
tures down to 








Bristol Miniature Potentiometer, 
Main attractions at the Bristol Company 
exhibit were indicating and recording self. 
balancing electronic potentiometers and 
a-c bridges housed in miniature cases, 
These new potentiometers match in appear 
ance and panel cut-out Bristol’s Mets 
graphic pneumatic receivers and Metame 
ter miniature telemeter receivers. This new 
3-inch strip chart Dynamaster uses stand- 
ard components and gives sensitivity and 
accuracy unchanged from the 12-inch siz 
instrument. Plug-in indicating and record- 
ing chassis are interchangeable. 


Transistorized Pressure 
Transmitter. A new pressure transmit- 
ter was shown by Manning, Maxwell & 
Moore, Inc., featuring the latest electronic 
techniques of printed circuitry. Only 4%" 
in diameter by 544” high, the unit is made 
weatherproof by a screw-on cover, and is 
designed with a single vacuum tube which 
can be replaced with a transistor unit. 
Produces sensitivities within 0.001% of 
span, and calibration accuracy within 05% 
of span. Ranges from 15 psi to 20,000 psi 
are offered. The 1.0 to 5.0 ma d-c output 
signal can be transmitted up to 30 miles 


Microsen 
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Librascope Punched Tape Convert- 
er. Announced at the ISA exhibit was a 
new Librascope, Inc. punched-tape digital- 
toanalogue converter for operating X-Y 
plotters from digital inputs. The converter 
accepts data as a seven column punched 
paper tape, or the converter can be op- 
erated from a tape-actuated typewriter. 
The tape reader normally operates at 20 
characters per second, with a maximum 
plotting speed of 40 points per minute. 
Accuracy of the converter is +0.1%, 
while the accuracy of the overall system 
will depend on the sensitivity of the X-Y 
plotter used. 


Mason-Neilan Electrohydraulic Op- 
erator. Operating wholly from electrical 
power, this new valve operator was de- 
signed for Mason-Neilan by The MIT Con- 
trol Laboratory. Weatherproof construc- 
tion permits use in most locations thru tem- 
perature from —50°F to 140°F. A differ- 
ential transformer produces electrical feed- 
back enabling high positional repeatability, 
resolution and load sensitivity, plus remote 
plug-position indication. Stroke adjustable 
from 0 to 4”. 
pounds; stroking speed is 1/3” per second. 


Maximum thrust is 3500 


NLS Large-Scale Digital Readout. A 
noteworthy product, used by several equip- 
ment makers at the New York exhibit, was 
the large-scale digital readout unit made by 
Non-Linear Systems, Inc. which provides 
rapid, accurate display of numbers, letters 
or symbols. A luminous, in-line image is 
obtained without any moving parts from 
engraved lucite plates edge-lighted by elec- 
tric lamps energized from external electric 
contacts. Especially beneficial in calibra- 
tion and laboratory equipment, digital read- 
out eliminates human error likely in inter- 
polation of pointer-on-scale type meters. 


BE Differential Refractometer. Much 
visitor attention was focused on the new 
Differential Refractometer for continuous 
stream analysis shown by Barnes Engineer- 
ing Co. (cover removed in photo to show 
reference and sample cells). Differences 
in twin light beams passing thru the sam- 
ple and reference chambers is detected by 
photo cells, to drive a servo system to re- 
balance, position the pointer and provide 
a signal for recording and control. This 
stream analyzer, designed for in-plant use, 
is another example of the high interest in 
end-product-quality control at the show. 





According to questionnaires returned by experienced 
men in the field, the New Products on these two 
pages and the following page, offer great promise 
for the users of instruments and control equipment. 





Swartwout Recorder-Controller. 
Shown for the first time was their 
miniature electronic receiver case capable 
of containing indicator or recorder, manual 
automatic transfer, and three-mode control, 
all in a single 5” x 5” panel cutout. In ad- 
dition to reducing by half the panel area 
needed, this single-case construction elimi- 
nates inter-instrument wiring previously re- 
quired. Plug-in design permits rapid in- 
terchange of units for test or service with- 
out using “jumpers” or upsetting system 
balance. Units incorporate printed cir- 
cuits and miniature tubes. 


Vapor Fraction Analyzer for Plant 
Use. Among the new stream analyzers 
shown, one eliciting wide attention was a 
recording gas chromatograph exhibited by 
the Watts Manufacturing Co., Inc. Con- 
taining a program timer, the analyzer auto- 
matically takes fixed-volume gas samples 
from up to 7 plant streams. After separa- 
tion by the packed column, concentration 
of up to 8 constituents of a single sample 
can be measured by thermal conductivity 
and recorded as peaks on a strip chart in 
terms of percent concentration, parts per 
million, BTU content, etc. 
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M-S-A Gas Thermatron. Among 
the several thermal conductivity cells ex- 
hibited, one attracting much attention was 
the Mine Safety Appliance Co. Gas Ther- 
matron. By using thermal convection in 
addition to the usual thermal conductivity 
characteristics of a gas mixture, the instru- 
ment is selective to one component only, 
without “scrubbing out” the interfering 
constituents. This is done by using two ad- 
ditional cells designed for high convective 
heat loss and combining the four cells as 
arms in a Wheatstone bridge. Accurate to 
+2% of scale. 


SIE Flow-Computing System. South- 
western Industrial Electronics Co. exhibited 
a “packaged” flow-computing system for in- 
stantaneous measurement of gas flow rate 
and volume including a separate pressure 
transducer. The computer performs multi- 
plication and square-root operations and 
orifice-factor corrections for standard AGA 
gas flow equation. Compensation for tem- 
perature and specific gravity are optional. 
Magnetic amplifiers and semi-conductors 
eliminate vacuum tubes and moving links. 
Results can be presented in analog or digi- 
tal form. 
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Moore Electro-Pneumatic Positioner. 
Many visitors to the Moore Products Co. 
booth were impressed by their new E/P 
(electro-pneumatic) control valve position- 
er. The device combines the functions of 
an electric-to-pneumatic transducer and a 
pneumatic positioner in a compact unit. 
High frequency response, positional repro- 
ducibility, and sensitivity are obtained by 
frictionless design which places all electric 
pneumatic and mechanical components in 
a single line. Supplied with inputs to accom- 
modate any standard d-c electronic con- 
troller, and for valve strokes of 4” to 4”. 


GPL Remote-Controi TV Camera. 
Attracting much attention in two booths at 
the New York Show was a new, remotely- 
controlled industrial television camera by 
General Precision Laboratory, Inc., pro- 
viding operation up to 500 feet distance be- 
yond operator reach or in hazardous areas. 
It is suited to remote surveillance of plant 
areas, airport, highway or freightyard traf- 
fic control, or remote reading of instru- 
ments, valve positions, machine operations, 
etc. Optional equipment *5 remote-adjust- 
able zoom lens providing broad or close-up 
coverage. 






Gow-Mac Hot-Operation Conduetiy. 
ty Cell. The Gow-Mac Instrument Co, « 
hibited a new thermal conductivity of 
especially designed for gas chromatography 
and other high temperature application 
Containing no liquids or moving parts } 
has 12” lead wires permitting installatig 
inside a bath. Also shown as an auxilian, 
was a special power supply and bridge co» 
taining all circuitry and controls nece 
sary for operation of the new cell, includ 
ing a sensitivity adjustment to bring th 
cell output within the millivolt range ofa 
recording potentiometer. 


L & N Gas Stream Analyzers. 4 
broad line of thermal conductivity gs 
analyzers pulled crowds around the Leeds 
& Northrup Company booth. Shown wer 
indicators and recorders for measurement 
of COs in flue gas or air, SOz in air, 0 
purity, Hs purity, He in Ne Hy i 
Cl., and Cl. in air. Operating on thermal 
conductivity principles, these instrumenis 
make direct measurement of binary ga 
composition. Accuracy +1% of range 
against standard gas mixtures; sensitivity, 
0.5% of range; reproducibility within 1% 


of range; response, 90% in 50 seconds. 
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Robert J. Karr Russell V. Fisher Albert F. Welsh Harry J. Hartz S. V. Preskitt J. C. Frommer 


@ Ist Prize: Process Class, Floating-Ball Dead Weight Tester, Robert J. Karr, 
Wyandotte Chemical Company, Wyandotte, Michigan. 


@ 2nd Prize: Process Class, Flexible Temperature Control System, Russell V. 
Fisher and Albert F. Welsh, General Motors Corporation, Detroit, Michigan. 


@ Ist Prize: Data Handling Class, Time-Delay Mercury Switch, Harry J. 











David R. Klein 


Hartz, Conoflow Corporation, Philadelphia, Pennsylvania. 


@ 2nd Prize: Data Handling Class, Mechanical Integrator, Stanley V. Preskitt, 
Optimum Engineering Company, Grand Prairie, Texas. 


@ Honorable Mention: Medical-Biological Class, Continuous Particle Counter, 
Joseph C. Frommer and son Peter L. Frommer, Cincinnati, Ohio. 


@ Honorable Mention: of all classes, Pneumatic Square-Root Extractor, David 
R. Klein, Villanova University, Villanova, Pennsylvania. 


New Ideas in Instrumentation 


The ISA “New Ideas in Instrumentation” exhibit was a 
much frequented and popular spot during the New York 
Show, September 17-21, 1956, at the New York City Colli- 
seum. Designed to promote creativeness and to bring in- 
ventors and manufacturers into contact, the contest, run 
for the first time this year, drew 26 entries from 11 states, 
and even one from Mexico. 

Anyone, other than ISA officers or employees, was eligible 
to participate: users, manufacturers, scientists and inven- 
tors. Entries were limited strictly to devices not being 
currently made nor offered for sale. Written clearance 
from the applicant’s employer had to accompany each en- 
try, and the new ideas remain the property of the con- 
testant. 

Competition was divided into four classes: data han- 
dling, aeronautical, process and medical-biological. Win- 
hers were announced the first day of the Show and award 
certificates were displayed together with the winning mod- 
els and drawings for the rest of the Show week. First 
prize winners in each class were awarded $100 each and 
second prize winners received $75 each. In selecting win- 
hers, the judges evaluated the new ideas on originality, 
practicality and adaptability. 

High praise is certainly due each entrant for the thought 
obviously invested in his device and the care with which 
it was prepared for display. So much interest was evi- 
denced in the “New Ideas in Instrumentation” contest by 
the number of entries and by the visitors at the Show that 
the ISA JOURNAL will carry full descriptions and illustra- 
tions of the six winning new ideas in subsequent issues. 


New Ideas in Instrumentation Committee 

E. A. Adler, Chairman, United Engineers & Constructors, 
Inc, Philadelphia, Pa.; R. C. Kimball, American Viscose 
Corp., Philadelphia, Pa.; W. D. Jung, Catalytic Construc- 
tion Co., Philadelphia, Pa.; E. G. Kremer, E.I. du Pont de 
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Nemours & Co., Wilmington, Del.; G. N. Ehly, Atlantic Re- 
fining Co., Philadelphia, Pa.; F. S. Becker, Sun Oil Co., 
Marcus Hook, Pa.; C. H. Blouch, Bryton Chemical Co., 
Chester, Pa.; R. E. Tarring, Foster Engineering Co., Union, 
N. J.; J. C. Groenewegan, Shell Chemical Corp., Torrence, 
Calif.; R. Wendt, Westinghouse Electric Co., East Pitts- 
burgh, Pa.; T. C. Wherry, Phillips Petroleum Co., Bartles- 
ville, Okla.; Clyde Braswell, Monsanto Chemical Co., Texas 
City, Tex.; and Clarence Boltz, National Aniline Division, 
Allied Chemical and Dye Corp., Buffalo, N. Y. 


Judges of Contest 

Judges were: Mr. Adler; J. H. Heller, New England In- 
stitute for Medical Research; R. W. Hodgson, R. W. Hodg- 
son Co.; R. J. Jeffries, Daystrom, Inc.; J. Johnston, Jr., 
E. I. du Pont de Nemours & Co.. Inc.; and Hamilton Mer- 
ril, Manning, Maxwell & Moore, Inc. 























The ever-increasing scope of the instrument industry is 
evidenced by the larger number of technical papers pre- 
sented at each succeeding ISA conference. Last year’s 
Los Angeles sessions presented 105 papers; New York’s 
meetings presented 132 papers to an attendance well over 
3000. Of these, 107 papers were given by ISA technical 
committees, while the 25 others were provided in coopera- 
tion with four other agencies: The American Society of 
Mechanical Engineers—Instruments and Regulators Di- 
vision; The American Rocket Society; the U. S. Committee 
on the International Geophysical Year; and The Fourth 
Human Engineering Conference. 

The sessions most heavily attended were those meetings 
dealing with nuclear power plant control, dynamics of 
process control, and continuous stream analysis. 

In many sessions, time limits curtailed question and 
answer periods. Frequently, however, participants were 
so interested that informal discussions continued long after 
the meetings officially closed. 

Quite certainly with the quantity and quality of papers 
presented this year, the ISA Conference constituted a 
“must” for every worker in measurements, control, data 
handling or process design. 

In the consensus of the session recorders, the following 
papers drew outstanding audience interest. 


Education Symposium 


Nine college representatives discussed in a panel-type 
meeting their new instrumentation developments displayed 
in the ISA-McGraw-Hill co-sponsored exhibit. A second 
symposium, attended by 160, discussed ways to increase 
instrumentation training by colleges, in industry, thru ISA 
chapter programs and by correspondence courses. 


Analysis instrumentation 


Sessions on analysis instrumentation drew a total at- 
tendance of 324. Lengthy discussions followed presenta- 
tion of a new radiological ammonia-stream analyzer using 
beta-ray absorption. Especially timely was an explanation 
of gas chromatography using pneumatic principles in a 
data presentation system. 

The process control session drew 120 persons who close- 
ly questioned speakers on mass spectrometers for process 
control and on use of frequency response techniques for 
improving performance of an infrared composition ana- 
lyzer. Noteworthy contributions to the currently notorious 
air-pollution problem were made by four papers dealing 
with the latest methods of air-pollution measurement. 

A four-man panel on pH measurement generated so 
much interest that discussion went 45 minutes overtime. 


Instrumentation for Production Processes 


A most talked about subject was the dynamic analysis 
of processes. Extended discussion followed a paper in- 
vestigating chemical reactor dynamics by use of analog 
computor simulation. Another speaker explained frequen- 
cy response analysis of fractionating column dynamics. 
High interest by an audience of 195 was shown in a paper 
which pointed out that nuclear power-plant instrumenta- 
tion closely parallels that of conventional-fuel steam plants 
except for instruments related to the nuclear reactor itself. 
Other stimulating sessions dealt with advances in pulp mill 
instrumentation, automatic spectro-chemical analysis con- 
trol of aluminum production and a continuous method for 
measuring the moisture of flour. 
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Technical Sessions 





Instrument Operation and Maintenance 


In addition to the Instruments Maintenance Clinic, th 
tecfnical sessions heard 3 papers on operation and maip. 
tenance. A report on maintenance of aircraft instrumey 
so stimulated the session that a 10-man informal COMMitte 
was created on the spot to study education of aircraft 
instrument technicians. 


Transportation Instrumentation 


Chief interest centered about the panel discussion 
Systems Concepts. An audience of 50 closely questions 
the 6 panel members, particularly on the question “how dy 
improved data systems contribute to the economic POsition 
of the user Company?” Concern with systems methods 
continued with two papers describing data logging and dig. 
ital set-point positioning in pipeline instrumentation. Antp 
motive testing instrumentation drew particular attentig 
to use of strain gauges and recording techniques for com 
ponent comparison and proving-ground tests. 


Aeronautical Instrumentation 


Eight fine papers presented the latest in flight instrm 
mentation in two panel-type technical sessions. The first, 
devoted to missile flight test instrumentation, drew an a 
tendance of almost one hundred. The highlight was a de 
scription of instrumentation of the Vangard Rocket. 4 
second panel, covering ground test instrumentation, based 
very active discussion on dynamic pressure measurements 
in propulsion research. 


Testing & Physical © ‘nerties Measurement 


Sixteen paper « vresented on this subject. Sessions 
on vibration measurement drew an attendance of 74. At 
tracting particular interest and discussion was a paper de 
scribing instrumentation for conducting fatigue tests at 
high frequency and under simulated loads. The general 
session covered a 400 cps servo potentiometer for winé 
tunnel test measurement, and a new barostat of extremely 
low drift useful for calibrating barometers. Noteworthy 
papers in other testing sessions dealt with standards 
equipment for rating analogue computor components ani 
graphic-panel instrumentation for maximum automatic col 
trol of low-temperature separation plants. In the Physical 
Properties Measurement session extended discussion fo: 
lowed a paper describing new methods for determining 
dielectric constants of solid insulators at temperatures up 
500°C and frequencies of 400 megacycles per second. 


Data Handling 


In addition to the Data Handling Workshop, the most 
popular technical session of the conference, 8 papers were 
presented in two sessions on this subject with total attené 
ance of 235. The audience actively discussed the relative 
merits of mechanical vs. electronic methods of digital # 
analogue conversion. In a symposium-type session, most 
discussion centered around integration of computors into 
practical process control. 


Medical-Biological 


Fifteen papers were read in four sessions to a total of 
91 participants. Topics eliciting favorable comment were 
the detection of blood pressures by electrical methods, 
accompanied by an unusually good demonstration, and it 
strumentation for bedside therapy. 
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A portion of the huge crowd attending the annual ISA Banquet at the Statler 
Hotel. Toastmaster was Dr. Eimer W. Engstrom, General Chairman of 
the 11th Annual ISA Instrument & Automation Conference and Exhibit 
(above). Typical of Committee meetings during Show Week is the Editorial 
Board meeting lasting more than 4 hours. Snapped at one time during the 
meeting are—seated | to r, J. T. Vollbrecht; George F. Gardner; N. B. Nich- 
ols, Chairman; Bob Proctor, and M. M. McMillen; standing | to r; Jim M. 
Moziey; Morris G. Moses; and Howard C. Roberts (right top). A view of 
the ISA Booth at the Show showing Allen M. Shore of the Host Committee 
on duty (right center), A. F. Sperry is seen receiving his Honorary Member- 
ship plaque from Warren Brand (left), Chairman of Honors and Awards 
Committee. Looking in is William G. Brombacher (left) of the Washington 
Section which submitted the recommendation for Mr. Sperry’s award. 


Society Activities 
at the New York Show 


The tremendous success of the entire program at the J/th Annual ISA 
New York Conference & Exhibit was due in large part to the unselfish coop- 
erative efforts of many hundreds of volunteers who serve as officers and 
committeemen in the national organization and with local Sections of the 
Society. The successful organization of and splendid attendance at more 
than 50 meetings at the New York Show is significant of the continually 
improving prestige ISA enjoys to attract capable volunteer leadership. 


The highlight of Society Activities at the New York Show was the Annual 
Banquet at the Statler, featuring presentation of an Honorary Membership 
to Al Sperry of Panellit, introduction of new officers, and presentation of 
awards to winners of the “New Ideas in Instrumentation Contest”. More 
than 1000 guests enjoyed a specially arranged Broadway show after the of- 
ficial business. 

A truly enjoyable and refreshing event at ISA Shows is the President’s 
Reception on Sunday afternoon before the big week. It is a pleasure to 
renew old acquaintances and make new friends in the informal atmosphere. 
A long list of ISA Members, friends and guests will remember President 
Sheen’s Reception as a most enjoyable occasion. 

A new event at the annual meeting was the Section Program Chairman’s 
Clinic, organized to discuss and solve some of the Section problems in plan- 
ning activities for better interest and attendance. Details of this meeting, 
the Section officers luncheon, the annual members meeting and the Annual 
Council meeting will be found in the National Society News section begin- 
ning on page 467. The Council Meeting marked the election of nine new 
District Vice-presidents to the Executive Board along with the other Na- 
tional Officers, bringing a new regional structure into ISA. 

The most significant activities with respect to technical programs of our 
technical Society were the 35 Committee Meetings held during the New 
York Show. Attracting more than 200 individuals, these meetings were 
well organized groups with sleeves rolled-up to work on specific agenda. 
Many capable and enthusiastic individuals in the field of instrumentation 
and au‘omatic control gave their know-how and experience. Real accomp- 
lishmerts and thought provoking recommendations came out of the New 
York meetings. In keeping with the objectives of ISA, both the user and 
manufacturer of automation equipment were represented. 

New York being a major attraction for visitors and tourists, many ISA 

Members and visitors brought their wives along to the Show. The ladies 
never had a dull moment. A full day, every day in the week, was well 
organized by the Host Committee, from scheduled tours to top Broadway 
Shows. We're quite sure the ladies had a wonderful time, even to looking 
at the gadgets which keep their men away from home so much. 
_ The Employment Service conducted by ISA had a field day at the New 
York Show. There were far more jobs open than applicants to fill them, 
pointing up the tremendous opportunities in the field of instrumentation 
and automatic control. 
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INSTRUMENTS MAINTENANCE CLINIC (left). Students examine differential-pressure pneumatic transmitters. 
This Clinic was held in laboratory classrooms at Columbia University. ANALYTICAL INSTRUMENTS CLINIC 
(right). Fred Behr (far right), North American Philips Co., explains adjustment of a Norelco X-Ray Spectrometer 
to (left to right): T. R. Vick Roy, clinic chairman; Tom Wherry, Analytical Instruments Committee Chairman; 


and Paul Lublin, North-American Philips Co. 


Clinics-Workshop Tuned to Ideas-Needs 


Analytical Instruments Clinic 


This year’s Analytical Instruments Clinic gave the proc- 
ess control engineers who attended the opportunity to be- 
come acquainted with several types of product analyzers, 
and the chance to hear about and see demonstrations of 
the latest techniques relating to this field. 

Discussion here ranged from highly theoretical explana- 
tions cf operating principles to demonstrations of practical 
calibration and service techniques. This Clinic, repeated 
four times during the Conference, consisted of five sessions, 
giving each of the more than 200 registrants the opportuni- 
ty to attend several sessions. Each session featured dem- 
onstrations of operating equipment, illustrated lectures and 
lively question and answer periods. 

The techniques covered at this Clinic were: thermal-con- 
ductivity continuous gas analysis applied to process 
streams; identification of complex mixtures of gas by gas 
chromatography; sensing techniques and application of 
continuous infrared analyzers to chemical work; use of 
x-ray spectroscopy to chemical analysis; pH measurement, 
electrolytic methods of conductivity; and water analysis 





applied to both laboratory and process stream measure 
ments. 

Companies which provided equipment and _ instructoy 
for this Clinic were: Beckman Instruments, Inc., Indu 
trial Instruments, Inc., Mine Safety Appliance Co., Th 
Perkin-Elmer Corp., Leeds & Nerthrup Co., and North 
American Philips Co. 

T. R. Vick Roy, of E.I. du Pont de Nemours, was Chair 
man of this year’s Analytical Instruments Clinic and was 
assisted by Vice-Chairman James J. Shipman of the B. F. 
Goodrich Co. 


Data Handling Workshop 


This year’s Data Handling Workshop attracted 575 reg 
istrants and was conducted in the form of stimulating, ip 
formal sessions which offered a high-level interchange o 
new ideas relating to the rapidly-growing field of data har 
dling. 

Bearing no resemblance to any form of dullness or show 
ing any lack of enthusiasm, the registrants fired a barrage 
of questions and reactions at the eight panel members after 
they made short statements during the opening general 
session. 

The sessions the following day were equally lively and 
were organized in “vertical” and “horizontal” fashion by 
subject matter. Participants rotated among the simultane 
ous sessions as they chose. The informal, round-table dis 
cussions at these sessions ranged in interest from theoreth 
cal aspects of automatic data handling to practical report 
ing on wind-tunnel, weather data recording, processing i 
dustries, geographical, medical, missile and aircraft engine 
testing. A poll of the registrants indicated a desire for 
more sessions of this type. 

In paralleling this year’s Data Handling Workshop with 
the one held a year ago in Los Angeles, the speed at which 
the data processing field is progressing becomes apparent 
This annual Workshop offered the individual worker the 
opportunity to share with others in his field all the prob 


INSTRUMENTS MAINTENANCE CLINIC. (left) Instruc- 
tor demonstrates and explains the principles and practical 
servicing of recording and indicating oxygen analyzers. 
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ANALYTICAL INSTRUMENTS CLINIC. Attentive audience 
listens as instructor points out details of a Perkin-Elmer 
yapor fractometer gas chromagraph. 


lems, techniques and new information gathered during the 
past year. Donald B. Prell, of Benson-Lehner Corp., chair- 
manned this year’s Workshop. 


Instruments Maintenance Clinic 


The popularity of ISA’s annual Instruments Maintenance 
Clinic rose to a new high this year with a registration of 
916. The Clinic stressed practical, down-to-earth service 
and trouble-shooting instruction keyed primarily to the 
needs of personnel concerned with operating and servicing. 

Most of the eight sessions began with brief explanations 
of working principles by manufacturer’s factory experts, 
backed up by large-scale diagrams, cut-away models or ex- 
ploded “bread-board’”’ working displays. Next, instructors 
demonstrated and explained correct disassembly, inspection, 
cleaning, lubrication, reassembly and adjustment proce- 
dures. 

Routine periodic maintenance and systematic trouble- 
shooting were shown accompanied by many invaluable tips. 
In most sessions, equipment was in full operation. In many 
sessions, several sets of instruments, tools and calibration 
equipment were provided so each student could practice the 
techniques which had been demonstrated. 

A typical registrant was heard to comment: “Clinic ses- 
sions were so well balanced that I had difficulty deciding 
which session to choose.” 

A former national committee chairman said: “As an in- 
terested observer I questioned several individuals and 
groups. The unanimous answer was: ‘It’s great—just what 
we wanted’!”’ 

Edward M. Feeley, of Trinity Equipment Co., was chair- 
man of this Clinic. Participating companies and instru- 
ments covered were: American Meter Co., self-operated 


ANALYTICAL INSTRUMENTS CLINIC. J. D. Nelson 


(left) and J. L. Sherrill of Leeds & Northrup Co., discuss 
applications of continuous infrared gas analyzers for chem- 
ical processes. 
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INSTRUMENTS MAINTENANCE CLINIC. Students ex- 
amine working parts of diaphragm contro! valves and posi- 
tioners during one of the eight sessions at this Clinic. 


pressure reducing regulators; Automatic Switch Co., sole- 
noid valves; Bailey Meter Co., pneumatic adding and sub- 
tracting relays; Beckman Instruments, Inc., infrared gas 
analyzers; The Bristo! Co., miniature pneumatic instru- 
ments; Brooks Rotameter Co., variable indicating flow 
transmitters; Buffalo Meter Co., (Niagara Liquid Meter 
Co.) positive displacement reducing regulators; Fisher 
Governor Co., control valves; The Foxboro Co., force-bal- 
ance flow transmitters, electronic potentiometers; Hammel- 
Dahl Co., control valves; The Hays Corp., oxygen analyz- 
ers; Leeds & Northrup Co., electronic potentiometer, oxygen 
analyzers; Leslie Co., self-operated pressure reducing regu- 
lators; Manning, Maxwell & Moore, electronic pressure 
transmitters; Mason-Neilan Regulator Co., control valves; 
Minneapolis-Honeywell Regulator Co., force-balance flow 
transmitters, electronic potentiometers; Moore Products 
Co., miniature pneumatic instruments; Republic Flow Me- 
ter Co., pneumatic adding and subtracting relays; Taylor 
Instrument Cos., miniature pneumatic instruments, force- 
balance flow transmitters. 


INSTRUMENTS MAINTENANCE CLINIC. “Shirt-sleeve’’ 
sessions like the one pictured below give attendees the oppor- 
tunity to get the feel of the instruments with actual work- 
bench experience in assembling and disassembling. 


















Justus T. Vollbrecht 
President 


=e Energy Control Corp. 


The Instrument Society of America is a rapidly growing 
organization because, primarily, it fulfills the needs of a 
young, virile industry whose impact upon our age is almost 
comparable to that of the industrial revolution of a pre- 
vious age. 

The members of ISA owe a debt of gratitude to that far- 
sighted group of men who founded the Society and to the 
efforts of their successors who developed the plans and laid 
the foundations on which the Society now rests. Now that 
the foundation is solid we are in the process of building the 
superstructure, with the hope of accomplishing these five 
major objectives during the coming year: 

Put into operation the plans for the Foundation for In- 
strument Education and Research; broaden the technical 
base of operation of the Society; coordinate the activities 
of the local sections with the national organization in every 
field of operation; develop the prestige and influence of the 
Society; and complete the financial program. 

The most spectacular task facing ISA this year is the 
first objective. The members will be hearing of the prog- 
ress being made by Rex Bristol of The Foxboro Co., and 
Robert Jeffries of Daystrom, Inc., toward putting the Foun- 
dation for Instrument Education and Research into opera- 
tion. Mr. Jeffries has been the spark-plug of this plan for 
several years and Mr. Bristol is chairman of a commission 
appointed to study the problem. 

To accomplish the second objective—broadening the tech- 
nical base of the Society—the board of directors has been 
reorganized to include four divisional vice-presidents and 
nine district vice-presidents, as well as the president, presi- 
dent-elect-secretary, and treasurer. Although the science 
of measurement and automatic control crosses the boundary 
of every industry, ISA has previously devoted a large por- 
tion of its energy and thinking to the process field. It now 
plans to circulate actively within all fields through the es- 
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tablishment of various Industry Divisions. The results o 
these Industry Divisions should result, not only ina 
healthy technical advance, but also enable the member 
ship roster to double within a few years. Vice-President 
Pond of Taylor Instrument Co., and Johnston of E. L @ 
Pont de Nemours, will put this objective into operation 
In the field of recommended practices and standards, E. 
Baran of Standard Oil Company of Ohio, will supervise the 
Recommended Practices Division. 

The third major objective is expanding and coordinating 
the activities between the local sections and the national 
organization. The country has been divided into nine dit 
tricts, each having its own vice-president. His duties 
will include becoming familiar with the problems of his 
district; bringing these problems to the attention of the 
board; and helping work out a solution. 

The fourth objective—securing recognition, building 
ISA prestige and influence—will be on the shoulders of Dr 
visional Vice-President J. Ward Percy. Mr. Percy of U.& 
Steel Corp., is responsible for implementing an expanding 
public relations program. 


The fifth objective—complstion of the financial progral 

-will be under the direction of Treasurer Hudson, aff 
Jack Koch, chairman of the finance committee. Plans { 
this objective include putting into effect a new bookkeeP 
ing procedure; making available more accurate and com 
plete statistical information; working out a long range it 
vestment policy; having a substantial surplus again next 
year; and preparing a long range financial forecast for 
study. 

The program sounds formidable but ISA has the team t0 
put it across. I know we can count on the cooperation, 
help and suggestions of every member in accomplishing 
these objectives. —Justus T. Vollbrecht. 
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Daystrom, Inc. U. S. Steel Corporation Taylor Instrument Co. 





John Johnston, Jr. Howard W. Hudson Robert T. Sheen 
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Pure Oil Company Industrial Scientific, Inc. Sandia Corp. 
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ISA Council Meeting Elects Officers; 


Votes New Amendments 


The ISA Council of National Dele- 
gates held its annual meeting amidst 
relative calm compared to some previ- 
ous meetings. It elected unanimously 
the national officers who had been 


nominated by the National Nomi- 
nating Committee. They are J. T. 
Volibrecht, President; R. J. Jeffries, 


President-Elect-Secretary; J. Johnston 
and E. C. Baran, Divisional Vice-Presi- 
dents; and H. Hudson, Treasurer. 


Each current officer reported on past 
progress and each new officer ex- 
pressed hope for achieving even 
greater progress during the year 
ahead. Special reports were given by 
Phil Sprague for SS&P, by Bob Jeffries 
for the Foundation for Instrumenta- 
tion Education and Research, and by 
Bill Kushnick for the National Office. 


The major item of other business 
was the approval of amendments to 
the By-Laws which had been proposed 
by the Executive Board. With slight 
clarifications in the wordings, the 
Council readily approved the _ pro- 
posals listed below. 


Noteworthy also was the Council’s 
approval of the establishment of the 
Foundation for Instrumentation Edu- 
cation and Research; and of the 1957 
budget. 


Sixty-one Sections were represented 
at the Council meeting by a Delegate 
or Alternate, comprising close to 80 
percent of the membership. 


This year for the first time under 
the new Constitution, the Council was 
held in a series of two meetings. Prior 
to the full Council session, the nine 
District Councils met to conduct their 
business. The principal items were 
election of the District Vice-Presidents 
and of next year’s Nominators for the 
National Nominating Committee. The 
nine District Vice-Presidents are: C. S. 
Beard, District I; E. A. Adler, District 
II; J. T. Elder, District III; M. S. 
Jacobs, District IV; G. D. Carnegie, 
District V; R. R. Prector, District VI; 
R. E. O’Neil, District VII; E. L. 
Deeter, District VIII; and R. L. Gal- 
ley, District IX. 


Amendments to the By-Laws passed 
at this September 18 meeting are: 


Article I—Classes of Membership 


(5) Membership-at-Large shall be 
restricted to those citizens of 


476 


the United States or Canada 
who are not located geograph- 
ically to take advantage of a 
Section, or who are unable to 
join a Section. 


(6) Foreign Membership shall be 
limited to non-citizens of the 
United States or Canada, who 
are not members of Sections. 


Article VI—Dues 


(1) The annual dues for the period 
November list to October 31st 
shall be as follows: 

Foreign Member ...... $12.00 
(reduced from $20.00) 


Article X—Divisions and Committees 
(2) Committee Chairmen (includ- 
ing Directors of Industry Di- 
visions) shall be appointed 
each year by the Executive 
Board Officer to whom the 
Committee reports with the 
approval of the Executive 
Board. Members of a Commit- 
tee shall be appointed by the 
Committee Chairman. 


(3) The Standing Committees shall 
be defined in the Manual of 
Operations, and the Divisions 
to which they shall normally 
be assigned are as follows: 

. President’s Division 

. Past President’s Division 

General Relations Division 

. Technical Division 

. Industries Division 

. Recommended Practices 

Division 
g. Finance Division 
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Article XI—Finance 
(4) The Treasurer shall establish 
three separate accounts at a 
selected bank, a) payroll ac- 
count, b) account for bills pay- 
able and c) account for Section 
refunds. A sum sufficient for 
meeting .the expenditures an- 
ticipated for one month in each 
account shall be deposited, sub- 
ject to withdrawal by check on 
the single signature of either 
the Treasurer or the Executive 
Director. Funds withdrawn 
from these accounts shall be 
supported by approved records 
and be replaced by regular 
Society checks as provided in 
Paragraph (3) of this Article. 


ISA Executive Board 
Inducts New Officer 


The combined ISA Executive Boarg 
of 1956 and 1957 met in New York City 
twice during the Annual Confereng 
and Exhibit. President J. T. Vo) 
brecht announced these assignmeny 
for 1957: Industries Division, Vig 
President Pond; General Relations pi 
vision, Vice-President Percy; Teg 
nical Division, Vice-President Johny 
ton; and Recommended Practices }} 
vision, Vice-President Baran. 

The Board also approved thes 
chairmanships of committees in th 
President’s Division: Society Stry 
ture and Planning, P. Sprague, Jr; 
National Nominating, A. F. Sperry: 
Editorial, N. B. Nichols; Instrument 
Industry, R. A. Bristol; Honors and 
Awards, R. T. Sheen. 

Also approved were Vice-President 
Pond’s appointment of Dean Joseph 
Weil to serve as Director of the new 
Nuclear Division and Treasurer Hué 
son’s appointment of J. C. Koch w 
Chairman of the Finance Committee 
Other national standing committe 
chairmanships were completed before 
the November 2 Board meeting i 
Pittsburgh and will be announced 
later. 

Other business transacted at these 
meetings dealt with the establishment 
of a special task force to review the 
policy on publishing proceedings; with 
a new procedure for officer reports t 
the Executive Board; revision of ne 
tional nominating procedures; number 
of members required to form a new 
Section; and an improved statement 
of ISA policy on users’ participation 
in Society activities. 

Copies of Executive Board minutes 
are now being mailed to Section off 
cers, National Delegates, National 
Committee Chairmen, and Past Presi- 
dents. About 800 copies of each se 
of minutes are distributed, thus e& 
tending the knowledge of the detailed 
considerations of the Executive Board 
to about 10 percent of the membership. 

While the two official meetings 
served primarily to induct the new 
officers, resolutions were passed by 
acclamation commending the service 
of the retiring officers. At a receP 
tion prior to the second Board meet 
ing, held in the Presidential Suite of 
the Hotel Statler, President Sheed 
paid special tribute to the construe 
tive leadership and service of Vite 
President Fortney, Vice-President A® 
derson, Secretary Brombacher and 
Past President Warren Brand. 
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Under the direction of Dean Joseph 
Weil of the University of Florida, pa- 
of eminent scientists, engineers 
and administrators are being invited 
for presentation at the ISA National 
Nuclear Instrumentation Conference 
and Third Southeastern Exhibit in At- 
janta, April 10-12. Dean Weil is the 
newly-appointed director of ISA’s 
Nuclear Industry Division. The three- 
day meeting will be staged at Atlan- 
ta’s Hotel Biltmore. 

Members of the Nuclear Program 
Committee met at the National Office 
in Pittsburgh last month and formal- 
jzed plans for the technical sessions to 
be presented at this meeting. 

The Nuclear Instrumentation portion 
of the Atlanta meeting will get under 
way Wednesday morning, April 10, 
with a keynote session entitled “The 
AEC Program—How It Affects Instru- 
mentation.” Sessions on “Reactor In- 
strumentation” and “Industrial In- 
strumentation” will run concurrently 
on Wednesday afternoon. 

“Basic Problems in Nuclear Instru- 
mentation” and “Health Physics Ra- 
diation” sessions will run concurrent- 
lyon Thursday morning, April 11, with 
a session on “University Activity in 
Nuclear Instrumentation” being pre- 
sented that afternoon. ‘Medical In- 
strumentation” and “Homogeneous 
Reactor Instrumentation” are the ti- 
tles of sessions to be held Friday, April 
12. The following papers have been 
invited for presentation at these ses- 
sions: 


Reactor Instrumentation 


“Instrumentation on Brookhaven’s Medi- 

cal Reactor” 

“Remote Maintenance of a Homoge- 
Reactor” 


neous 

“Instrumentation of the Oak Ridge Na- 
tional Laboratories Research Reactor” 
Argonne Reactor Instrumentation Pro- 





Plans Developing for ISA National Nuclear 
Instrumentation Conference, Atlanta, April 12, 1957 


“Nuclear Instrument Design Construc- 
tion for Power Reactors” 

“All Electric Control of Steam Gener- 
ators for Nuclear Power Plants” 


Industrial Instrumentation 


“Instrumentation on the Chemical proc- 
ess for a Homogeneous Reactor” 
“Instrumentation for Nuclear Cracking 
of Petroleum” 

“Instrumentation of Nuclear Non-De- 
structive Testing” 
“Instrumentation of an 
Nuclear Power Plant’”’ 


Aeronautical 


Basic Problems in Nuclear 
Instrumentation 


“Materials of Construction for Radiation 
Instruments” 
Two other papers will be invited from 
the National Bureau of Standards on 
this subject. 


Health Physics Radiation 
Instrumentation 


“Ten Channel Area Monitoring” 
“Dosimetry” 

“Constant Air Monitoring” 
“Civil Defense Instrumentation” 


University Activity in Nuclear 
Instrumentation 


“Educational Critical Reactor” 
“Educational Sub-Critical Reactor” 
“Graduate Program in Nuclear Instru- 
mentation in Southeastern Universities” 
“Research Program in Nuclear Instru- 
mentation in Southeastern Universities” 


Nuclear Instrumentation in 
Medical Field 


“Los Alamos Human Counter” 
“Medical Instrumentation at 
Tech” 

“Medical Spectrometer” 


Georgia 


For complete details contact Her- 
vert S. Kindler, Director of Technical 
Hrograms, Instrument’ Society of 
America, 313 Sixth Ave., Pittsburgh 
22, Pa. An advance program will be 
available early next month. 





New York Members Meeting Well Attended 


Several hundred members attended 
the Annual ISA Members Meeting 
during the New York Show. President 
Sheen highlighted the progress of the 
Soviety for the past year. A more 
comprehensive written compilation of 
the reports of each national officer 
was distributed. 

After all the incoming officers as 
Well as current officers were presented, 
President Vollbrecht commented on the 
objectives for his administration. He 
commended the many new plans which 
had been inaugurated during the pre- 
vious year and stressed the necessity 
for Setting these on a sound operating 

He expressed satisfaction with 
the past results accomplished with the 
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National Office management and with 
finances. He intended that during the 
next year all efforts and resources 
will be devoted to expanding ISA tech- 
nical and educational programs. 

The reorganization into industry di- 
visions; the establishment of the 
Foundation for Instrumentation Edu- 
cation and Research; the expansion 
of the Recommended Practices proj- 
ects; the beginning of a series of na- 
tionally conducted regional confer- 
ences; and the grass-roots service of 
the nine new District Vice-Presidents 
will ail increase the value of ISA 
member services and bring added 
prestige to ISA. 


Section Officers, Program 
Chairmen Meet in 
New York 


The Section Officers Luncheon Meet- 
ing during the Annual Conference and 
Exhibit in New York was a prelude 
to a novel type clinic for Section pro- 
gram planning. 

About 100 key men from the Sec- 
tions and from the national organiza- 
tion began the Wednesday afternoon 
meetings with a discussion of general 
problems of Section operation, follow- 
ing highlight reports from the Na- 
tional Officers and Executive Director. 
Among the subjects were: a common 
fiscal year for all Sections; telephone 
listings for each Section; the new dues 
year procedure; the new Divisional 
organization of the National Society; 
the new Foundation for Instrumenta- 
tion Education and Research; co- 
operation between Sections and Uni- 
versities in staging instrument edu- 
cation courses; policies on local ex- 
hibits and conferences; and the ac- 
tivities of the new District Vice-Presi- 
dents. 

The luncheon-meeting group, with 
additional members who came to par- 
ticipate in the Clinic, then formed it- 
self into a Program Chairman’s Clinic 
under the leadership of Tom Waldrop, 
Chairman of the National Sections and 
Membership Committee. Frank Tat- 
nall was the featured speaker and gave 
eloquent counsel on how to stimulate 
interest in attending meetings and 
how to assure a good reputation 
among speakers who are invited to 
talk to sections. Vice-President Fort- 
ney and Tom Elder presented concrete 
suggestions on how to strengthen the 
programs at monthly Section meet- 
ings. 

Following this general session, the 
members divided themselves into four 
similar groups according to Section 
size. Under the leadership of Harry 
Moore, Ted Conlon, Gordon Carnegie, 
Tom Elder and Tom Waldrop these 
“shirt sleeve” sessions went-to-town 
exchanging ideas on how best to pro- 
gram meetings for their respective 
Section sizes. 

Reactions to the value of this Clinic 
were extremely favorable. Minutes 
are being prepered and will be cir- 
culated to ali the Sections so those 
who couldn’t attend might also benefit 
from the ideas. It’s a sure bet the 
Clinic will be repeated next year. 





Notice 


Need $5.00? 


if you have Parts | and II of the 
1956 Proceedings which you 
would like to sell to the Society, 
we will pay $5.00 for the set. 
For information write to: In- 
strument Society of America, 
313 Sixth Ave., Pittsburgh 22, Pa. 
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meetings digest 





Memphis Section to Co-Sponsor Chemical Conference 


The Memphis Sections of both the 
ISA and the American Chemical So- 
ciety will band together in sponsoring 
the Southwide 
Chemical Confer- 
ence in Memphis, 
Tenn., December 
6-8 The ISA 
Memphis Section 
will emphasize 
the phases of in- 
strumentation of 
interest to chem- 
ists and _ instru- 
ment engineers in 
the South and 





Cc. W. Dean 
will present a program of nationally 
known speakers during its portion of 


the Conference. C. W. Dean, a mem- 
ber of the Memphis ISA Section, is 
Co-Chairman of the event. 

The theme of the ISA program is 
“Analytical Instrumentation, Labora- 
tory and Plant Stream.” All technical 
sessions will be conducted at the Pea- 
body Hotel, which will also house ex- 
hibits relating to the papers. Added 
attractions during the three-day affair 
include a series of plant tours, a ladies 
program and a Science Fair Sympos- 
ium. The following is the technical 
program planned by ISA under the 
chairmanship of Marvin Weiss of 
Fischer & Porter Co.: 


Thursday Morning, December 6 


ISA Symposium on Gas Chromatog- 
raphy, V. J. Coates, Perkin-Elmer 
Corp. presiding. 

Physical Parameters in Gas Chro- 
matography, W. L. Jones, E.I. du 
Pont de Nemours & Co. 

Factors Which Influence Efficiency 
in Gas-Liquid Partition Chromatog- 
raphy, M. Dimbat, Shell Develop- 
ment Co. 

High Temperature Gas Chromatog- 
wy Apparatus, S. Dal Nogare, 
W. L. Safranski, E.I. du Pont de 
Nemours & Co. 

Vapor Phase Chromatography in 
Tobacco Research, Gager, 
Philip Morris Co. 

Some Uses of Gas Seeny 
in Petroleum Process Research, 5 
M. Tenney, F. S. McQuaid and J. 
W. McQuaid, Esso Standard Oil Co. 





Thursday Afternoon, December 6 


ISA Symposium on Mass Spectro- 
metry, A. S. Powell, Case Institute 
of Technology presiding. 
Characteristics of the RF Gas 
Analyzer, W. Donner, Beckman Inc. 
Exploiting the Mass Spectrometer, 
J. K. Walker, W. D. Schultz, R. E. 
Quackenbush, C. K. Hines, Consoli- 
dated Electrodynamics Corp. 


Friday Morning, December 7 


ISA Symposium on _ Laboratory 
Analytical Instrumentation, R. D. 
Eanes, Leeds & Northrup Co. pre- 
siding. 

Studies in Derivative Polarography. 
High Sensitivity, Recording, Deriva- 
tive in Polarograph, M. T. Kelley, 
D. J. Fisher, Oak Ridge National 
Library. 

Studies in Derivative Polarography. 
Applications and Limitations, H. E. 
Zittel, M. T. Kelley, Oak Ridge Na- 
tional Laboratory. 

The Use of ORP in the Detection 
of Oxidation Intermediates, T. H. 
Lotze, Fischer & Porter Co. 
Detection and Analysis of Gases by 
lon Current Measurements, J. P. 
Strange, R. A. Morris, R. Heine- 
Geldern, Mine Safety Appliances Co. 
A Versatile Automatic, Recording 
Potentiometric Titrator, E. B. Wag- 
ner, D. J. Fisher, M. T. Kelley, Oak 
Ridge National Laboratory. 


Friday Afternoon, December 7 


ISA Symposium on Plant Stream 
Analytical Instrumentation, T. , 
Wherry, Phillips Petroleum Co. pre- 
siding. 

Should Process Instrumentation and 
Automation be Wed?, B. W. Thom- 
as, Texas Butadiene & Chemical 
Corp. 

A Precision Gas Mixing System for 
Analyzer Calibration, P. D. Schnelle, 
E.I. du Pont de Nemours & Co. 
The Measurement of Chlorine Puri- 
ty by a Plant Type Vapor Frac- 
tion (Chromatographic) Analyzer, 
S. B. Spracklen, Carbide and Carbon 
Chemicals Co. 

Sampling Systems for Plant Stream 
Analyzers, D. C. Field, Esso Stand- 
ard Oil Co. 


This Conference is held every five 
years by the Southwestern and South- 
eastern regions and has become one 
of the major events in its class. For 
more information contact C. W. Dean, 
P. O. Box 3447, Memphis 17, Tenn. 


Technical Division Steering Committee hard at work during a meeting in the 


National Office on October 17 under the chairmanship of Neil M. Blair. 


Many 


important decisions were made relative to new organization of technical pro- 


grams for the coming year. 
Journal. Shown (left to right) are: 


Reports will appear in future issues of the ISA 
J. J. Kelly, Richard N. Pond, Herbert S. 


Kindler, Paul W. Knaplund, Jack Johnston, Jr., Thomas C. Wherry, Phil M. 
Fleming, Neil M. Blair, and J. J. Ward. 
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| ExecDirector’s Diary 





This month is the beginning 
ISA’s fiscal year. As we look ly 
on the year’s activity we see it a4 
period of reconsolidation in 
many plans for strengthening the g% 
ciety and increasing its services were 
considered and agreed upon. Ney 
year will be a year of putting they 
plans into action. The principal ony 
are the establishment of new Ind 
Divisions to supplement the work ¢ 
the technical committees; the egtg) 
lishment of the Foundation for Instr. 
ment Education and Research; the q 
pansion of grass-roots activities of oy 
new District Vice-Presidents; the jp 
auguration of nationally sponsor 
regional conferences such as the on 
coming to Atlanta in April; and th 
increase in scope of our Recommenda 
Practices activities. 

In stride with this reemphasis 
the technical aspects of the Societys 
work, the National Office is gearing 
its staff and time to assist materially 
in this important expansion. A Diree 
tor of Technical Programs has bee 
added. A Manual of Organization and 
Operations has been written in tents 
tive form to spell out the functions 
and relationships of each division, 
each committee, and each officer. 

The ISA Journal is also adding t 
its staff to increase the editorial @ 
pacity and round out the contents of 
our publication so that it has max 
mum possible value for our members. 

With all these efforts to provide 
more valuable technical service, /8A 
this year should substantially increase 
its membership. Our dues are so low 
compared to what many other Soti 
eties charge, that this annual cost is 
seldom a deterrent to enrollment 
What is vital is that each JSA mem 
ber do his share to bring in a new 
member. We all-too-frequently ten 
to leave the matter of new members 
mostly to the Membership Committee. 
Every member is automatically 4 
member of this Committee from the 
day he enters the Society. 

To buttress our membership-¢et 
ting efforts, the National Office will be 
writing invitations to join to the many 
attendees at the New York Conferenté. 
It does this following every large Com 
ference which our Sections run, if they 
submit us the registration list. We 
also ask each new member to suggett 
the names of his associates who might” 
be interested in joining. We expe 
this year to promote ISA more actively 
among the management of large user 
companies so that these executivel, 
will encourage their instrument eng 


neers and technicians to affiliate with 


Is A. 
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New York Section Schedules 
Annual Mid-Winter Symposium 


“aircraft Instrumentation” is the theme of this year's 
mid-winter Symposium, February 7, at the Garden City 
Hotel, Garden City, N. Y. The Symposium is sponsored 
annually by the New York Section. 

Tentative plans call for a panel discussion in the morn- 
ing on “Practical Accuracy of Measurement” and another 
in the afternoon on “Data Handling.” 

Members of the Symposium Committee are: Dr. R. H. 
Tripp, Grumman Aircraft, Symposium chairman; James 
Irwin, Long Island Agriculture School, registration chair- 
man; John Stotz, Grumman Aircraft, program chairman; 
Gerald Newburg, Fairchild Engine and Aircraft, publicity 
chairman; Hamilton Wilkins, Republic Aviation, arrange- 
ment chairman; Donald Shergalis, Grumman Aircraft, 
social chairman; and Lon Parsons, Minneapolis-Honeywell 
Regulator Co., finance chairman. 

For more information contact Mr. G. Newburg, Fairchild 
Engine Division, Fairchild Engine and Airplane Corp., Deer 
Park, Long Island, N. Y.—G. Newberg. 


Philadelphia Section Inaugurates 
‘Shirtsleeve Clinic Program’ 


The Philadelphia Section has started a “Shirtsleeve 
Clinic Program” designed primarily for the instrument 
mechanic with emphasis on installation, calibration, main- 
tenance and repair. It will consist of a series of eight 
programs. 

At each session a one-hour illustrated lecture will be 
given by a speaker who is an authority in his field. The 
audience will then be broken into small groups and work 
on a functioning instrument under the supervision of a 
servicing expert. Each mechanic will have the opportunity 
to assemble and disassemble the instrument. The first 
session was held last month.—Stanley R. Hyde. 





Members of the Wichita Section are shown with their wives and 

aoe during a dinnar-meeting, September 10. Harold T. Noble, 

oe, President, presented a Citation of Appreciation to Q. 

Th ebill, past president, during ceremonies at the meeting. 
¢ citation is given by the National Office. 
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Registrants of a course in Basic Instrumentation are shown 
during a session at the Technical Institute of Fenn College. 
The 16-week course is jointly sponsored by the Cleveland Section 
and the Institute. Registration for this course is the highest 
in the 25-year history of the Institute. 


Cleveland Section Co-Sponsors 
Basic Instrumentation Course 


The Technical Institute of Fenn College, under sponsor- 
ship of the Cleveland Section, is presenting an evening 
course in Basic Instrumentation directed toward the train- 
ing of instrument technicians. Originally contemplated as 
a single two-hour class, the response to the course offering 
was so great that two classes of 46 students each were 
ultimately organized. Registration for the course is the 
highest of any course in the history of the Institute. 

The course offers an introduction to techniques of temper- 
ature, pressure, liquid-level, flow, and electrical measure- 
ments, and to methods of recording and of automatic con- 
trol. The classes meet one evening per week for 16 weeks. 

Upon successful completion of the course, those students 
who are members of the Cleveland Section will be reim- 
bursed by the Section for the cost of textbooks. Franklyn 
W. Kirk, a member of the Cleveland Section’s Executive 
Board, is instructor for both courses. 

This is the first in a contemplated series of technician 
training courses of progressively higher level.—I. War- 
shawski. 
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A recent meeting of the 
Tampa Bay Section 
was held at the 
research center of 
international Minerals 
and Chemicals Co., 
Mullberry, Fla. Section 
President William 
Barbarowicz points out 
a feature of a 
temperature recorder 
to Paul Bell of 
International. A 
discussion of x-ray 
spectrography and 
calorimetric analysis of 
phosphate ores was led 
by Mr. Bell during the 
meeting. 
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@) Personal Wotes 


The most interesting thing to most people — is other people 


W. R. Clark 
Leeds & Northrup 


Norbert Weber 
Fischer & Porter 


Dr. W. Russell Clark, a member of 
the Philadelphia Section, has been 
promoted to chief product engineer at 
the Leeds & Northrup Co. Before his 
promotion he was chief of the Elec- 
tro-Mechanical Division of the Re- 
search and Development Department. 


we ® &® 


Fischer & Porter Co., Hatboro, Pa., 
announces the appointment of Nor- 
bert Weber as European manager. 
Mr. Weber is a member of the Phila- 
delphia Section. In this newly- 
created position in the firm’s Inter- 
national Division, Mr. Weber will co- 
ordinate engineering, production and 
sales of F&P’s European manufactur- 
ing affiliates and engineering repre- 
sentatives. 
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The appointment of William G. 
Deutsch as information systems sales 
application engineer was announced 
by Panellit, Inc., Skokie, Ill. Mr. 
Deutsch is a member of the Chicago 
Section and is also a member of the 
ISA Data Handling Committee. 
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Nelson Gildersleeve, a member of 
the Boston Section has been named 
project planning specialist for the 
chemistry and metallurgy laboratory, 
General Electric Co. Gildersleeve has 
been active in National ISA activities 
serving as a past vice president and 
currently a member of the Society 
Structure and Planning Committee. 
He organized the Eastern New York 
Section and served as its first presi- 
dent. He was formerly manager of 
GE’s Instrument Dept. 
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A. J. Hanssen 


Conoflow 


W. G. Deutsch 
Panellit 


Albert J. Hanssen has been ap- 
pointed chief engineer of the Cono- 
flow Corp., Philadelphia, manufactur- 
ers of final control elements. Mr. 
Hanssen is a member of the Tulsa 
Section. 





H. E. Ferguson Suffers 
Fatal Heart Attack 


Hugh E. Ferguson, a prime mover 
in the organization of ISA, and a long- 
time advocate of instrumentation and 
automatic control, died recently of a 
heart attack. 

Mr. Ferguson was president of the 
Chicago Society for Measurement and 
Control during the 1944-45 season 
when local societies began to organize 
what eventually became the Instru- 
ment Society of America. He took an 
active part in this organizational pro- 
gram, and when ISA became a reality, 
Mr. Ferguson was elected the first na- 
tional treasurer, serving three two- 
year terms. 

At the time of his death, Mr. Fergu- 
son was chief testing engineer in the 
Testing Department of Peoples Gas 
Light and Coke Co., Chicago. 


Deeter Named District 


IV Vice President 


E. Lee Deeter, department manager 
in charge of electronic test equipment 
at the Sandia Corp., Albuquerque, 
N. M., was named District IV Vice- 
President at the ISA Council meeting 
in New York during the ISA Show. 
George Fiedler was previously an- 
nounced as a candidate for this office. 

Prior to joining the Sandia Corp. 
in 1948 Mr. Deeter was engaged in un- 
derwater ordnance development work 
at the Naval Ordnance Laboratories, 
Washington, D. C., and White Oak, 
Md. Mr. Deeter helped organize the 
Albuquerque Section and served as its 
president for two years. He is now 
its national delegate. 


e A report and open discussion g 
Annual ISA Show held in New 
September 17-21, was on the gq 
at last month’s meeting of the. 
ta Section. Section delegates” 
Show were speakers. 3 


e “The Building of the §§ 
States” was the title of g 
shown at the September 24 
of the Pittsburgh Section thr 
courtesy of the Newport News 
building Corp. R. G. Fithian, g 
Telephone Co., gave a lectur, 
stration on “The Bell Solar Ba 


e John Douglas, Brown Instr 
Div., Minneapolis-Honeywell Re 
tor Co., gave a demonstration of! 
ble shooting the Brown Elech 
Potentiometer with a volt-ohm # 
at the October 24 meeting 
Cumberland Section. 

e Recently elected officers of the 
cinnati Section are: R. A. Sch 
General Electric Co., chairman; 
Burdick, General Electric Co,) 
chairman; E. W. Randle, Na 
Lead Co., treasurer; E. R. Myer, 
Myer Co., national delegate; and. 
Douglass, J. R. Douglass Co., 
tary. 


e Members of the Boston 
toured Carling’s Brewery as pa 
its October meeting. Roger DY 
liams, a Carling engineer, spok 
“America’s Most Modern Bre 
and discussed how instruments 
has changed the brewing of beer 
an art to a science. F 


e “Instrumentation Requirements 
Gas Chromatography” was the 
ject of a talk by G. P. Hinds, 
the Shell Oil Co. Research 
tory, at the September meeting of 
Houston Section. ; 


e The International Harvester” 
hosted members of the Indianap 
Section last month for a plant? 
which covered the foundry, mat 
laboratory, and power plant. 


e Andrew F. Kay, founder and pF 
dent of Non-Linear Systems, Ine. 
cussed the advantages of the 
digital type electronic me ' 
equipment in comparison with ¢ 
ventional types at the Sep 
meeting of the San Diego Sect 


e Lee E. Cuckler, Fielden Instrum 
Div., Robertshaw-Fulton Controls 
spoke at the fall kick-off meetin 
the Cumberland Section on “ 
tance and Its Uses as a Versa 
dustrial Measuring Means.” 


e “Computer and Chemical 
Control” was the principal subjet 
the November 5 meeting of the & 
cago Section. Professor D. P. 
man, of Case Institute »f Technol@ 
was speaker. 


(The Roster of New Members 
usually follows this page will be 
next month) 
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